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SECTION 1

GEN~L REQUIREMENTS

1.1 BASIS AND SCOPE OF THE REQUIREMENTS

This docum*nt is an adaptation of the applicable requirements of
NASA reliability, quality assurance, and EEE parts management
Handbooks NHB 5300.4 (1A, lB and lF). It establishesocomon
hardware and software product assurance minimum rewlrements with
respect to safsty, reliability, maintainability~ and Wality fc=
all developers involved in the design~ de~elopment~ Productlont
test and operation of inst~ents and thslr suppofi e~lpment for
the Earth Obsening System (EOS).

This document also defines expanded performance assurance
re~irements in areas of reviews, functional and environmental
testing, contamination control, pa-s control~ materials controlt
mission simulations and ●rid-to-endoperational testing. It also
requires compliance with applicable parts of WSMCR127-1, “Range
Safety Re~irements, Range Safety Regulation”, Western space and
Missile Cent@r.

This document, is applicable to flight instruments for the EOS
missions. It is also applicable to flight and flight support
hardware and software for payload instruments under the
responsibility of the EOS Project. Th@ developer, when referr@
to herein, is defined as NASA in-house organizations,
experimenters, out-of-house contractors, subcontractors, and
suppliers.

1.2 GENE~L REQUIREMENTS

The developer shall ●stablish and conduct an organized program
which will de.monstratcthat tho Instment design meets the
functional requirements, including specified margins, has been
manufactured properly and will operata properly in association
with all othar project components. This will ba accomplished by
conducting ~lyses, reviews, tests, and inspections.

The developu is roquirod to implement and maintain a performance
assurance program that ●ncompasses all the developer’s flight
equipment and software including flight spares and associated
Government furnished flight equipment. Tha program applies to
all work accomplished by th~ developar and his subcontractors and
suppliers (also termed “contractor”) who provide flight hardware
and support. .

1.3 PERFOWCE ASSURANCE IMPLEMENTATION PLAN (PAIP)

The Performance Assurance Implementation Plan (PAIP) describes
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the developor’s system for accomplishing the assurance activities
in compliance with the requirements herein. The developer shall
prepare the Implementation Plan and submit it in accordance with
Appendix C herein. The approved Plan and this document shall
become pa- of the contract negotiated between the developer and
the Goddafi Space Flight Center. If any inconsistencies between
the approved Implementation Plan and this document become
evident, this document shall take precedence~ except where a
Deviation has been fomally approved by the Contracting Officer
(use Deviation/Waiver request form, Figure 4-3, harein).

The daveloper is encouraged to make maximum use of his ●xisting
practices and procedures in complying with thxs document.
Applicable practices and procedures shall be submitted with the
PAIP.

1.3.1 PREPARATION OF THE PAIP

The PAIP shall address each of the ten sections of this document
and shall describe specifically and in detail how th~
requirements are to be accomplished: in addition, the Plan shall
include:

a. Organization chart and defined responsibilities.

b. Matrix of ths requirements, referencing the applicable
paragraph numbers in the PAIP versus the implementation
procedures, instmctions and specifications and indicating the
organizations responsible for implementing and auditing each
requirement.

c. A list of assurance services that may be procured,
identifying the proposed subcontractor.

d. Identification of significant hardware and software items to
be purchased and a detailed description of the portions of this
document to ba imposed on ●ach item.

1.3.2 ~ING PROCE~

The davelo~r shall provide one copy of ●ach procedure and
documented @truction referenced in the plan. Thesa documents
and any subsequent revision to any of them shall bo submitted in
accordance with Appendix C heroin.

1.4 USE OF ~OUSLY DESIGNED, FABRICATED, OR FMWN HARDWARE

The developer is required to demonstrate that the hardware
proposed will comply with the retirements of this document as
well as the performance requirements. When previously designed,
fabricated, or flown hardwar. iS proposed for us. on this Project
and is cons~dcred to have demonstrated compliance with tha
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participate as appropriate in test planning activities and review
activities.

1.6 PERFORMANCE ASSUWCE STATUS REPORT

Each month.~aPerformance Assuranca Status Report shall be
prepared that contains tho status of tho assuranco activities and
any daficioncics that could affect the .nd itcm product: the
causss of tho daficicncias and intandad or actual corrective
action shall ba included. Th@ rape= shall cover, as
appropriate, th8 following itams as w@ll as those called for in
the individual ssctions of this document:

a. Significant assurance problem,

b. Xcy organization and pcrsonnol changes,

c* Unresolved hazards (safety program)t

d. Summary of significant analysis, inspection, and test
activities,

e. Status of procurements and subcontractor performance
assurance programs,

f. Audit report summaries of internal and subcontractor audits
(see par. 1.9.2):

9“ Summary repofis of Developer reviews (se- par. 2.5);

h. Results of Alert and spatial problem sunays.

i. NSPAR status.

j. Pafis or davicas procurement or screening activities.

k. Result8 of Trend ~alyses;

1. Status ~ries of opan malfunction repofis. (See par.
8.13.2.lb.);

Tha PerfonnancaAssuranca Status Report shall ba submitted either
as part of tho devalopar~s monthly repofi or as a S-parate
submittal to NASA in accordance with Appandix C haroin. The
develop- shall indicate in tha PAIP which mathod of submittal
will be used. N*gativs reports are required.

Tho work activities and operations of tho developer,
subcontractors, and suppliers aro subject to ●valuation review~.
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submit
documents must

(a) compare each performance, design! environmental, and
interfaca requirement, including margins, for this Pro]ect (as
delineated-in other documents related to this procurement) with
the corresponding previous requirement. For any mission
requirement or environmental difference from th= previous use,
either describe the modifications to b. made to the hardware and
software to meet EOS mission requirements, or provide a rationale
and suppofiing information stating why use wathout modification
is considered acceptable.

(b) Compare each performance assurance re~irement for this
project (as delineated in this doc~ent) with the corresponding
previous re~irement. Also, identify all waivers and deviations
from the performance assurance requirements accepted on the
previous program. For any requirement of the previous program
that does not comply with the re~irements of this Project, or
for any previous deviation or waiver, describe what will be done
to achieve compliance or provide a rationale and supporting
information stating why the difference is considered acceptable.
In addition, state how any modifications proposed as a result of
(a), above, will be shown to comply with the performance
assurance requirements of this document.

(c) Compare the manufacturing information for the hardware
proposed for this Project with that for the previous hardware.
This shall include as a minimum the name and location of the
manufacturer, the date of manufacture any design changes) anY
changes to parts or materials, any modification to packaging
techniques, and any change to fabrication or assembly controls or
processes.

(d) Describe all flight ●xperience with the proposed hardware
including, in patiicular, a description of all failures or
anomalies, their cause, and any corrective action that was taken
as a result.

The documentation described above shall be submitted to NASA in
accordance with Appendix C herein.

1.5 HANAG~ OF THE MSURANCE PROGRAX

The developer shall implemsnt a system for ●ffective management
control and audit of tho assurance program. Ho shall assign
responsibility and authority for managing the assurance
activities to individuals having unimpeded access to higher
management. The developer shall ●nsure that developer assurance
Personnel have timely unimpdsd access to products in order to
Perfo= pe~inent assurance functions and that these personnel

.
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su=ey, and inspection by Government-designated representatives
from the NASA project OffiCe, the cognizant Government inspection
agency (GIA), or an independent assurance contractor (IAC). NASA
will delegate comprehensive and specific in-plant
responsibilities and authority to those agencies in a letter of
delegation:(~D) or the NASA contract with the IAC.

..
The developer shall provide the Government representative with
documents (including an approved PAIP), records, equipment, and
working areas within his facilities that are required by the
Government representative to perform his oveniew activities.

mere developer source inspection is used, the developer,shall
provide a list of duties, responsibilities, and authorities of
his at-source ~ality assurance (QA) personnel to the designated
Government quality representative at the developer’s facility.
When both developer and Government source inspection personnel
are used at any developer’s facility, the listing shall also be
provided to the Gov@rment source representative at that
facility, upon issuance of the procurement. At no time shall
Government source inspection b. used in lieu of developer’s
sourcs inspection.

1.8 GENERAL PROCUR.EMENT REQUIWNTS

1.8.1 SELECTION OF SOURCES

When the developer selects procurement sources, he shall assign
assurance personnel to participate in the selection. Performance
history, receiving inspection and test results, supplier rating
system, and suney results shall be used to ass-ss the capability
of each potential procurement source in producing reliable
products.

1.8.2 REQUI~NTS ON SUBCONTRACTOR AND SUPPLIERS

The developer shall ●nsuro that his procurement documents impose
the applicable r~quirements of this document on subcontractors
and other suppligrs. Tho subcontractor and oth-r suppliers shall
in turn i-c th~ rcquirernsntson their procurement sources.

1.9 AUDITS

The developor shall conduct audits of his assuranco activities
and those of his subcontractors and suppliars to ●nsur@
compliance with all provisions of the PAIP and tho provisions of
the procurement doacnt. To varify the ●ff~ctiveness of the
performance assurancs systems, ●ach audit shall includ~
examination of operations and documents as well as ●xamination of
articles and materials. Th@ audit program shall be defined in
the PAIP and shall ba submitted in accordance with Appendix C
herein.
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1.9.1 SUBCO~CTORS AND SUPPLIER AUDITS

The developar shall perform audits of his subcontractors and
suppliers as necessary to ensure compliance with tha
subcontra@or performance assurance requirements. The
developer”b schedule and conduct of tha audits shall be based on
the following:

a. Criticality of itsms b@ing procured, or those items
identified by failur8 mode and effects analyses, or information
from trend analyses,

b. mown problems or difficulties,

c. Supplier quality history,

d. Remaining period of supplier performance.

Tha audit program for tha subcontractors and suppliers shall be
defined in tho PAIP and shall b. submitted in accordance with
Appendix C herein.

1.9.2 AUDIT REPORTS

A documented account of audits shall be provided to management of
the audited organization with recommendations for correction of
deficiencies. Management action shall be taken to ensure
correction of the deficiencies, and reviews shall b- conducted to
ensure that the corrections have been made. Audit reports shall
be made available to tho Government representative upon request,
and a sum,maq of tho audit reports shall be submitted to NASA as
part of the Performance Assuranc@ Status Repofi (par. 1.6) in
accordance with Appendix C harcin.

1.10 APPLICABM DO~ S (APPENDIX A)

To the extent refercncd her~in, applicable portions of the
documents listad in Appendix A, at the revision levels in effect
at the timo of Issuanco of tha Request for Proposals, form a part
of this documnt. Whore any referenced document conflicts with
the requir~ts of this documant, developers shall obtain
guidance frm tha EOS Flight Assurance Manager.

1.11 ABBHIATIONS, ACRO~, and GUSSARY (APPENDIX B)

Appendix B lists abbreviations, acronyms, and definitions that
are needed for a common understanding of te~ as applied in this
document.

.
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1.12 PERFOMCE ASSURANCE DATA REQUIREMENTS LIST (APPENDIX C)

Deliverable data required by this PAR are specified in Appendix c
“Performance Assurance Data Requirements List”. These
requirements are to be considered a part of the Contract Data
Requirements List (CDRL) for each EOS instrument. In the event
of a confl$~t between Appendix C and the CDRL, Appendix C shall
take precedence over the instrument CDRL for the documents
required by this PAR. Appendix C also cites when each data item
shall be delivered and whether it is required for NASA approval,
review, or information.
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SE~ION 2

ASS~CE ~IEW REQUIREMENTS

2.1 G&NE~L =QUIRE~NTS
:

The inst~ent devalopcr shall support a series of comprehensive
inst-ent-level and system-level design reviews that are
conducted by a GSFC Flight Assurance Review Team. The reviews
shall cover all aspacts of flight and ground hardware, software
and operations for which tha developer has responsibility. The
developer shall also conduct a program of planned, scheduled and
documented d~veloper reviews (see par. 2.5) at component and
subsystem levels of all hardware and software in his area of
responsibility.

2.2 GSFC FLIGHT’ASS~CE REVIEW REQUI~ENTS

For each specified review conducted by a GSFC Flight Assurance
Review Team, the developer shall:

a. Develop and organize material for oral presentation to the
GSFC review team. Copies of visual aids and other supporting
material that are pertinent to the review shall be submitted in
accordance with Appendix C herein.

b. Suppofi splinter review mestings resulting from the major
review.

c. Submit written responses to recommendations and action items
resulting from ths review in accordance with Appendix C herein.

For the inst-ont-l-val reviews the review material shall deal
with all aspects of tha instrument and its functions. For the
20S Obsen?atory-level reviews the material and presentations
shall be of a degres of detail appropriate to the support of the
review at this level. The developer shall provide support
pefiinent to the developorOs instrument for the Obsenatory level
reviews (SM par. 2.3b(2)).

2.3 GSFC ~GHT ASSWCE REVIEW PROGM

The Flight Assuranc@ Review Program shall consist of individual
reviews of each instrument and its associated systems, as well as
reviews of ths EOS Platform and the integrated EOS Obsenatory as
described herein:

a. Each instrument and its associated subsystems shall have the
following series of reviews at the instrument level; these shall
include info~at~on in sufficient detail to facilitate
understanding of the inst~@ntt its functions and operations, as
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well as its r~lationship to the EOS Obsenato~ and mission. The
developer shall also support NASA reviews of the instrument
flight software as rewired by par. 10.2.5. The instrument-level
reviews are:

.
CoficentualDesian and cQst Review (CDCR)● This review is

keyed to tie end of the definition study phase and evaluates the
instnment’s design approaches and operational concepts.

De~an Review (Pm . This review usually
occurs early in tho design phase but prior to manufacture of
engineering hardware. Where applicable it should include the
results of test bedding, breadboard testing, and simulation
and/or prototyping for software.

Grltlcal De~@ Re
. . view (cm . This review is conducted

to buy off the ‘Ifrozen”design prior to tha start of manufacture
of flight components. It will emphasize implementations of
design as well as test plans for flight systems including the
results of engineering model testing.

Pre-environmental Review (PEN This review occurs prior
to tha stafi of environmental testing ;f the (instrument)
protoflight or flight system. The primary purposes of this
review are to establish the readiness of the system for test and
to evaluate the environmental test plans. (At the Obsematory
level, this review serves the analogous purposes for the
integrated Obsenatory.)

Pre-s-nt Review (PSR). This review will take place
prior to shipment of the instrument to the Observatory for
integration, and will concentrate on instmmant
during acceptance t-sting. (At the Obse=atory
review will take placa prior to shipment of the
the launch sits and will concontrata on overall
performance during ●ccsptanco testing.)

performance
level, this
Observatory
system

to

named above, theb. In addition to tha inst~ant-level reviews
overall GSPC r~iow program for EOS will include Platform-1evel
reviews and Obsamatory-lcv@l reviews:

(1) R@viaw of the Platform and its associated systems will
include a Platform level PDR and CDR and an STR. (thesa reviews
do not directly involv- instrument developers, although
participation by the developers is open.). The STR is described
as follows:

~ Test Review (STR) - This review occurs priOr to
acceptance of the EOS Platform by”NASA and d-livery (in place)
for integration of tho Observatory. It is analogous to a pre-
shipment review.
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(2) R-view of the Obsenatozy will include an Obsematory
level MOR, PER, PSR, FOR, and FRR; these shall include
information on the instnments provided by the developer in
sufficient detail to facilitate understanding of their
relationship to the flight seqent and mission. The MOR, FOR
and FRR a~ described as follows:.

.
sslon Operations Review [m - This mission-oriented

reviey yin normally take place prior to significant integration
of the flight system. The purpose is to review the status of the
system components including the ground system and its
operational interfaces with the flight system. Discussions will
include integration and test planning.

aht OBe~ions Review (FOR) - While all of the
previous reviews involve operations, this review will emphasize
the final orbital operations plans, as well as the compatibility
of the Obsenatoq with ground suppofi equipment and ground
network, including summary results of the network compatibility
tests.

t Rea~ess Review (~ - This review is to assess
the overall readiness of the total system to support the flight
objectives of the mission.

2.4 SYSTEM SAFETY

System safety shall b= an agenda item for each review in
paragraph 2.3 and as such shall serve to support the total system
safety review program specified in paragraph 4.7.

2.5 D~LOPER REVIEW REQUIREMENTS

The developer shall conduct a program of reviews at the component
and subsystem levels of the instrument. The program shall, as a
minimum, consist of a PDR and a CDR at these levels of assetily.
In addition, packaging reviews shall bs conducted on all
electrical, ●lectronic, and electromechanical components in the
instment system.

The developu shall also conduct design reviews of any custom
designed microcircuits, including hybrids, as required by
paragraph 5.3.2.4.

The PDR and CDR shall ●valuate the ability of the component or
subsystem concept and design to successfully perfom its function
und~r operating and environmental conditions during both testing
and flight.

The packaging reviews shall be conducted in accordance with GSFC
S-311-98, “Guidelines for Conducting a Packaging Review’’(see
Appendix A). In addition to these packaging guidelines, the

Revision A 11 August 1991



.

GSFC 420-05-01

reviews shall specifically address the following:

a. Placement, mounting, and interconnection Of each EEE part or
circuit board or substrate.

.

b. Stmctu>al support and thermal accommodation of the boards
and substrates and their interconnecting in the component
design.

c. Provisions for protection of tho parts and ●ase of
inspection.

Petiinent parts stress analyses required by paragraph 7.3.3 and
reports of tha corresponding component packaging reviews,
including the results of associated tests and analyses, shall be
included in the PDR’s and CDR’S for ●ach component.

Reviews shall b. conducted by developer parsonnel who are not
directly responsible for hardware design. NASA resenes the
right to attend the reviews and participate as reviewers and
requires 20 working days notification. If so requested by the
NASA Technical Officer, tho developer shall provide NASA a copy
of the review input data packaga 15 working days in advance of
the review. Th@ results of tho reviews shall b- documented, and ‘
a summary of each review shall be includ@d in the Performance
Assurance Status Report in accordance with Appendix C herein.
The review data shall b. available to NASA upon request.
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3.1 GENEkL REQUI=NTS

SECTION 3

VERIFICATION

GSFC

REQUIREMENTS

420-05-01

A Performance Verification Program shall be conducted to ensure
that the payload inst~ent meets the specified mission
requirements. The program consists of a series of functional
demonstrations, prototyping efforts, analytical investigations,
calibration tests~ physical property mcasurexnents,and
environmental and performance tests that simulate the
environments encountered during handling and transportation,
prelaunch, launch, and in-orbit operations. All protoflight
hardwar- shall undergo qualification to demonstrate compliance
with tho requirements of this Section. All other flight hardware
(as defined in Appendix B, ~~Hardwar@n)shall undergo acceptance
verification in accordance with the requirements of this Section
unless specific modifications are permitted in a subparagraph
entitled “Acceptance Requirements.” The Performance Verification
Program begins with functional testing of assemblies, continues
through the functional and ●nvironmental testing, supported by
appropriate analysis, at the component and instrument levels of
assembly. Methods for implementing the requirements of this
Section are contained in the ELV payload requirements of the
General Environmental Verification Specification for STS and ELV
Payloads, Subsystems, and Components (NGNS-SE”) (Appendix A
herein).

The GEVS-SE establishes the g~neral ●nvironmental test
requirements for tho EOS instruments. Unique requirements for
the instruments and components will be provided in the EOS
General Instrument Interfaca Specification (GIIS) and the
respective uniqu8 instrument interface docum~nts (UIIDS) and
interface control documents (ICDS) and will b. updated if
necessary when the dynamic model of th~ Observatory has been
verified by test.

Th8 inst~t-lavol vibroacoustics and mechanical shock tests
required by this Section shall b- conducted with the inputs at
the inst~ t mounting interface. Tests of the instrument
mounting plates and othar instrument flight support equipment
shall be conducted as a part of EOS Platform tasting.

3.1.1 SYSTEM SAPETY CONSIDERATIONS

Certain additional activities (not identified in this Section)
that are needed to satisfy tha safety requirements of Section 4
may best be accomplished during the parfo~nce Verification
Program. It is therafore recomm~nded that, in order to achieve
cost and scheduling banafits, tho parformanco and Safety
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Verification Programs be closely coordinated.

3.2 DOCUMENTATION REQUIREMENTS

The approaa for accomplishing the Performance Verification
Program shall be described in Section 3 of the PAIP (par. 1.3).
This shall include a description of the management approach as
well as the following plans, specifications? procedures, and
reports, which arc required to defino the technical aspects of
the Performance Verification Program.

3.2.1 VERIFICATION PLAN

A Verification Plan shall b. prepared and maintained up-to-date
that defines the tests and analyses that collectively demonstrate
that the hardwars complies with Sactions 3.2 through 3.7 of this
document. Th@ Plan shall include all tests and analyses at the
component, subsystem, and instment level.

Th* Verification Plan shall provide an oveniew of the
Verification Progrm and tho overall approach to its
accomplishment. For ●ach test, it shall include the level of
assembly, configuration of tha itcm~ objective~$ facilities
instnamentation, safety considerations~ contamination control,
test phases and profiles, necessary functional operations,
personnel responsibilities, and requirements for procedures and
reports. It shall also define a rationale for retest
determination that does not invalidate previous verification
activities. When appropriate, the interaction of the test and
analysis activity shall be described. For each analysis
activity, tha plan shall include objectives, a description of the
mathematical modal, assumptions on which the models will be
based, required output, critaria for assessing the acceptability
of the results, tho interaction with related test activity, if
any, and re~ir-ents for ropotis.

As an adjunct to tha Verification Plan, a verification matrix
(see par. 1.10.1.1 OZ GEVS-SE) shall be prepared that summarizes
all tests amd analys~ that will b. performed on ●ach component,
subsystem, 8nd tha instrument. Ths d~vglopar shall also maintain
a matrix of d~~lopar/subcontractor tests actually accomplished
throughout th. progrm and prcsant it at tha pertinent GSFC
reviews call-d for in saction 2. Th@ Verification Plan shall be
delivered to NASA and updatgd in accordance with Appendix C
herein.

3.2.2 VERIFICATION SPECIFICATION

A Verification Specification shall be prepared that stipulates
the specific ●nvironmental parameters associated with each of the
tests and analyses required by the Verification Plan. This
specification may b- combinad with the Verification Plan. In
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defining quantitative environmental parameters under which the
hardware el*monts must meet their performance requirements, the
Verification Specification shall consider things such as payload
peculiarities and pertinent requirements of the GIIS and the
respective~UIID and ICDS.

.7
The Verification Specification shall b. delivered to NASA and
updated in accordance with Appendix C herein.

3.2.3 ~RIFICATION PROCEDURES

For each functional and environmental tast activity conducted at
the component, subsystem, and instwent Ievcl, verification
procedur~a shall b. prepared that describe in detail the
configuration of tha test article and hew that particular test
activity contained in the Verification Specification and
Verification Plan will be implemented.

The procedures shall describe details such as instrumentation
monitoring, facility control sequences, test articl- functions,
test parameters, quality control checkpoints, pass/fail criteria,
data collection, and reporting requirements. Tha procedures also
shall address safety and contamination control provisions and
measures to protect tho hardware (a.g. connector savers).
Procedures for calibrations and performance tests shall provide
for real-tire*display of data in ●asily recognized engineering
terms to the maximum extent practicable. Verification
Procedures at the instrument level shall b. submitted to NASA in
accordance with Appendix C herein.

3.2.4 CONTROL OF WSC?fEDULED A~XVITIES DURING VERIFICATION

A documented procedure shall be established for controlling,
documenting, and approving all activities not part of an approved
verification procedure or flight instmment calibration
procedure. Th8 devalopor shall be ale= to the hazard potential
of last minute chang~s and shall institute controls at
appropriate management levels to prevent accident or injury or
hardware dau ● .

!
Such control shall include appropriate

real-tima d- ●$on making mechanisms to ●xpedite continuation (or
suspension) of t-sting after a malfunction, with document-d
rational.. ~o contxol procadure shall b- documented in
accordance with Appendix C haroin, and it shall b. referenced in
the PAIP (par. 1.3) and in ●ach Verification Procedure.

In tha ●vent of a failuro during qualification testing or
acceptance testing of a flight instrument, th~ developer shall
stop the test and contact w Technical Officar (TO) or tha TO’s
designated repr~santativab.fore proceeding. Normally, tha
complete test shall bo rsrun, stafiing at th. beginning of the
test in which tha failuro occurred, unless tha retest is
shortened upon direction of NASA. Tho ●xact nature of retest
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shall be determined by the TO.

3.2.5 ~RIFICATION REPORTS

After comp~tion of ●ach instrument verification activity or
flight in~nment calibration, a report shall ba submitted in
accordance with Appendix C herein. For ●ach tast activity, the
report shall contain, as a minimum, tha information described in
the sample test report (see Figures 3-la and 3-lb). For each
analysis activity, tha report shall doscriba the degree to which
the objectives were accomplished, how well the mathematical model
was validated by ths test data, and other significant results.
D-tailed test and analysis data suppofiing the verification
reports shall b- retained by the developer: this.data, as well as
the as-inn verification procedures, shall ba available for review
at the developer’s facility upon request.

3.3 ELECTRICAL FUNCTION TEST REQUIREMENTS

3.3.1 ELECTRICAL INTERFACETESTS

Before the integration of an assambly, component, or subsystem
into the next higher hardware assembly, electrical interface
tests shall b- porformad to verify that all intarface signals are
within acceptable limits of applicable performance
specifications.

During integration, the electrical harnessing shall be tested to
verify proper routing of electrical signals. All such testing, as
well as the accompanying integration activities, shall be
performed in an araa that conforms to the cleanliness criteria
developed in responsa to S@ction 9.

3.3.2 PERFORMANCETESTS

3.3.2.1 Va P~e Tests (cm es) A CPT shall
be conducted on tho instrument and ●ach co!nponan;and subsystem
upon compilationof integration of all assemblies. When
●nvironmental testing is porformad at a given leval of asse~ly,
additional ~Os shall bc conductsd during ths hot and cold
extremes of tha tampsraturo or thermal-vacuum test and at the
conclusion of ths ●nvironmental test sequence, as well as at
other times prescrib~d in the Verification Specification. The
CPT shall ba a datailcd d~onstration that tha hardware meets its
performance requirem~nts within allowabla tolerances. The test
shall demonstrate Op.ration of all redundant circuitry. It shall
also demonstrate satisfacto~ psrformancs in all op~rational
modes within pra~ical limits of cost, schedul-, and
environmental simulation capabilities. Tho initial CPT shall
Sene as a baselin~ against which the results of all later CPTS
can ba readily compared.
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At the instrument level, the CPT shall dcmonstrats that, with the
application of known stimulit the instrument will produc- the
expected responses. At lower levels of assembly, the test shall
demonstrate that, when provided with appropriate stimuli,
internal performance is satisfacto~ and output: are within
acceptabl~ limits.

3.3.2.2 tiited Performance TesW . Limited performance tests
shall be conducted before, during~ and after environmental tests,
as appropriatc~ in order to demonstrate that functional
capability has not been degraded by the environmental tests.
Limited performance tests are also used in cases whero a CPT is
not warranted or not practicable. Specific times at which
limited performance tests will be conducted shall be prescribed
in the Verification Specification. Limited performance tests
shall demonstrate that the performance of selected functions is
within acceptable limits.

fe Electrical
.

3.3.2.3 ted Element~. A life test program
shall be considered for ●lectrical elements that have limited
lifetimes. The Verification Plan shall address the life test
program, identifying the ●lectrical elements that require such
testing, describing the test hardware that will be used, and the
test methods that will be employed. Limited life electrical
items shall be included in the Limited Life List as required in
Section 7 of this document.

3.3.2.4 Freo PerfoWce Testinq. At’the conclusion of
the performance verification program, inst~ments shall have
demonstrated minimum reliability acceptability by trouble-free
performance testing for at least the last 100 hours of (combined)
testing prior to launch. Trouble-free operation during the
thermal vacuum test ●xposura and during testing of the integrated
obsematory may b. included as pa- of the demonstration. Major
hardware changes during or after the verification program shall
invalidate pravious demonstration.

3.4 sTRu~ AND MECHANICAL =QUI=~~S
4

3.4.1 G~ REQUI~NTS

The developax shall demonstrate compliance with structural and
mechanical requirements with a series of interdependent test and
analys~s activities. The baseline requirements aro stated in the
General Instrument Interface Specification (GIIS)(for EOS) and
the respective individual instrument UIID and ICDS; they will be
updated, based on tha results of modal sumey of the EOS
obsematory and the designated location of the instrument. The
demonstrations shall Verify design and specified factOrs of
safety, ensure interfaca compatibility with the EOS obsemator~t
acceptable wor~anship, and compliance with associated systems
safety requirements. In the ●vent that modal suney of the
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Obse~atory shows the baseline environments for any instrument to
be inade~ata, verification and/or design modifications may be
rewired.

3.4.2 REQUI~~NTS SUKMARY

Table 3-1 ‘;pecifiesthe structural and mechanical verification
activities. When planning the tests and analyses, the developer
shall consider all expected environments including those of
stmctural loads, vibroacoustics, mechanical shock, and pressure
profiles. Mass propefiies and m~chanical functioning shall
also bs verified.

3.4.3 STRU~L LOADS

3.4.3.1 Ver~cation for D@an Quwicati~ . Verification for
the stnactural loads environment shall be accomplished by a
combination of test and analysis. An analysis shall be perfomed
to ascertain the resonant frequencies of the instrument’s fixed
base modes. Whera the analysis clearly shows the fundamental
frequency to be above 100 Hz, verification by test is not
required. For instment structures whosa analysis indicates a
resonant frequency below 100 Hz, a sine swaep shall be performed
to determine the fundamental resonant frequency. Where this is
found to be below 70 Hz, a modal sumey shall bs performed to
verify that thd analytic model of the Instrument hardware
adequately represents its dynamic characteristics. Test
verification for instruments with fundamental fixed-base modes
above 70 Hz may be limited to tha frequency verification test
(low level sine sweep). Instruments with fundamental fixed-base
modes above 100 Hz shall supply an analytical rigid mass
representation. Th@ test-verified model will b- used in a
coupled loads analysis at the Obse~atory level to predict for
the instment tho maximum ●xpected load for each potentially
critical loading condition, including all launch environments,
handling and transportation, and vibroacoustic effects during
lift-off. Th@ maximum loads r~ulting from the analysis define
the limit loads.

The usual ~t&od of varifying adequate strength is to apply a set
of leads ●-l to 1.2S times tho limit loads after which the
instrument hardware must b. capable of meeting its performance
criteria. Standard design criteria require that the strength
verification test ba accompanied by a stress analysis that
predicts that no ultimate failure will occur at loads equal to
1.40 times limit and that yielding will not occur at loads equal
to 1.25 times limit. If appropriate development tests arc
perfomed to verify accuracy of tho stress model, and stringent
Wality control procedures arc invoked to ensure conformance of
the stmctura to ~~ design, men strength verification may be
accomplished by a stress analysis that demonstrates that the
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Table 3-1 Stnctural and Mechanical
Verification Requirements

.:.%

Re~tiement Observatoq~ Instrument Component**

Structural Loads

Modal SU~ey A/T A/T

Loads Test
- D@siw Qual. A/T T
- Struct. R-l. A/T A/T A/T

Vibroacoustics
- Acoustics T T T1
- Random Vibration T T2

Mechanical Shock T T

Mechanical Function A, T T

Pressure Profilo A, T1

Mass Propefiies A, T1 A/T

T = Test required

T1 = Test must be performed if indicated by analysis or other
considerations.

T2 = Separate
rewired, but may
instruments.

A = Analysis

A/T = Waly8i8

additional test at component level is normally
ba waived in special cases, such as for small

r8quirad.

and/or tmst

● = O~~atory requirements apply when inst~ent is
integrated. (Obssnatory testing is responsibility of integration
contractor.)

●A = Re~irements for components (boxes) of the instruments.

.
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hardware has positive margins on yiald at loads equal to 2.o
times the limit load, and positive margin on ultimate at loads
equal to 2.6 times the limit load. Analysis shall not be used to
verify strength of elements fabricated from composite materials.
The wider gange of strength associated with composite structures
must ba ta~en into account by additional demonstrations such as
development tests, proof tests and larger design factors.

The developer shall analyze all flight structures as well as all
test stmctures that are subjected to the flight hardware test
environments. The analyses shall utilize design limit loads
predicted for all flight and testing environments and shall
include all required factors of safety. The analysis shall be
performed in accordance with commonly accepted methods and
assumptions and culminate with a set of Margins of Safety (M.S.)
equations. Buckling, crippling, and shear failures shall be
considered as ultimate failures.

The stress repoti shall be delivered in accordance with Appendix
C, herein. Tha analysis shall be updated when the test-verified
model is delivered. As a minimum, it shall contain the
following:

a. Stress analysis results for current design limit loads,
with yield and ultimate factors applied as specified above.

b. Comprehensive M.S. Summary for all load cases.

The initial stress assignment shall be based on the preliminary
design loads. The developer shall keep the M.S. Summary updated
as the design of the stmcture changes, mathematical models are
refined, and/or new loads analyses are performed.

The use of materials that are susceptible to brittle fracture or
stress-corrosion cracking require development of, and strict
adherence to sp~cial procedures to prevent problems.
It is emphasized that all stnctural ●lements shall ba in
compliance with tha provisions of Saction 4.3.

3.4.3.2 ● Re~ Stmctural loads testing to
limit levels is ro~irod for all-flight hardware (se8 par. 4.3).

3.4.4 VIBROACOUSTICS

3.4.4.1 Ver~On for ~esian Q~ .
. For the

vibroacoustics environments, limit levels are equal to the
maxim~ expected flight ●nvironment. The verification level is
defined as the limit plus 3 Db. When random vibration levels are
detenined, responses to the acoustic inputs plus the effects of
vibration transmitted through the stricture shall be considered.
As a minim-, component random vibration levels shall be
sufficient to demonstrate acceptable workmanship. For
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qualification of hardware, tests shall be conducted at
verification (protoflight) levels.

3.4.4.2 Acc8Dt n e Requirements For the acceptance testing of
previously.qual?f;ed hardware, t~sting shall be conducted at the
maximum e~ected flight levels (based on modal sumey of the
Obsematory) .

3.4.5 MECHANICAL SHOCII(

3.4.5.1 Ver~ic&on for D@an Qu~
, Both

self-induced and externally induced shocks shail ba considered in
defining tha mechanical shock environment. All instruments shall
be exposed to all self-induced shocks by actuation of the
shock-producing devices. Each d8vice must bs actuated a minimum
of two times in order to account fOr the scatter associated with
different actuations of tho sama device. In addition, when the
most sever. shock is externally induced, a suitable simulation of
that shock shall be applied at the instrument interface. When it
is feasibl~ to apply this shock with a controllable shock
generating d-vice, the verification level shall bc 1.4 times the
maximum expected value at tha inst~ent interface, and shall be
applied once in each of the three axes. If it is not feasible to
apply the shock with a controllable shock generating device
(e.g., the inst-ent is too largs for the devic~), this test nay
be conduct-d at the instrument level by actuation of the
shock-producing devices in tho inst-ent-integrated payload
which produce th~ shocks ●xternal to the instmment to be
tested. The shock-producing device(s) must bs actuated a minimum
of two times for this test.

3● 4 ● 5 ● 2 ~* ~@chanical shock test
requirements do not apply to the acceptance testing of previously
qualified hardware if tha original basis for qualification is
still valid for tho new application.

3.4.6 MECHANICAL FUNCTION

3*4.6*1 ~= A kinematic
analysis of ●ll instrument mechanical operations is required (a)
to ensure t&t ●ach mechanism can perform satisfactorily and has
adequate margins under worst-casa conditions, (b) to ensure that
satisfactory clearances ●xist for both tho stowad and operational
configurations as WS1l as during any mechanical operation and (c)
to ensure that all mechanical ●lements ars capable of
withstanding tha worst-casa loads that may b. ●ncountered. In
addition, instnxment verification tests are required to
demonstrate that the installation of ●ach mechanical device is
correct and that no problams cxis~ that will prevent proper
operation of th. mechanism during mission lif~.

Instnament verification tests ar~ raquired for ●ach mechanical
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operation at nominal, low, and high enargy lavels. To establish
that functioning is proper for normal operations, the nominal
test shall be conducted at the most probable conditions expected
during normal flight. A high-energy test and a low-energy test,
shall also @e conducted to prove positive margins of strength and
function. The levels of these tests shall demonstrate margins
beyond the nominal conditions by considering adverse interaction
of potential extremes of parameters such as temperature,
friction, spring forces, stiffness of electrical cabling or
thermal insulation, and, when applicable, spin rate. Parameters
to be varied during thesa high- and low-energy tests shaIl
include, to the maximum extent practicable, all those that could
substantively affect tho operation of the mechanism, as
determined by the results of analytic predictions or development
tests. As a minimum, however, successful operation at
temperature extremes 10 dagrees C beyond the range of expected
flight temperatures shall be demonstrated.

3.4.6.2 Acceptance Re~ Verification testing of
instnament mechanical op-ration is required only at the nominal
condition for tha accsptanca of previously qualified hardware if
tha original basis for qualification is still valid for the new
application.

3=4.6.3 ~. Mechanical ●lements that move
repetitively in their normal function shall b- identified and
verified for adequata useful lifs ●xpectancy for the mission.
They shall b. included in the Limited-Life List as required in
Section 7 of this document. Life testing methods and hardware to
be used shall be described in the Verification Plan and
Specification. Verification of useful lifetime by analysis shall
require a description of rationale (for not testing) and
suppofiing analyses for ●ach ●lament that is not tested.

3.4.7 PRESSURE PROFILE

3*4*7*1 ~. The need fo’ a
pressure proZilo test shall bc assessed for all instruments and
components. A verification t8st shall ba parformed if analysis
does not indicata a positiva margin at loads equal to twice those
induced by tho maximum ●xpect@d prcssura differential during
1aunch. If 8 test is r~quired, tho limit pressure profile is
determined by tha prodictad pressure-timo profile for the nominal
trajecto~ of tho particular mission. B@causo pressure-induced
loads vaq with the squars of the rat~ of change, tha
verification prossur~ profila is dctarmined by multiplying the
predicted pressure rate of changa by a factor of 1.12 (the square
root of 1.25, th~ requir8d verification factor on load)..

3”4 S7. 2 ~. pressure profile test
requirements do not apply for the acceptance testing Of
previously qualified hardware.
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3.4.8 MASS PROPERTIES

Hardware mass property retirements for tha instruments are
stated in ths EOS GIIS and the respective individual instmment
UIID and/or ICD. The developer’s mass properties program must
includa a~analytic assessment of tha inst=ment’s ability to
comply with the mission requirements, supplemented as necessary
by measurement.

3.5 ELECTROMAGNETIC COMPATIBILITY (~C) REQUIREMENTS

3.5.1 GENE~L REQUIREMENTS

The general requirements for electromagnetic compatibility are
stated bolov:

a. The instrument and its components shall not generate
electromagnetic interference that could adversely affect its own
elements, other payload instrumental the EOS obsanatory, or the
safety and operation of tho launch vehicle and launch site.
b. Tha inst~ent and its components shall not b- susceptible to
emissions that could adversely affect their safety and
performance. This applies vhether the emissions arc
self-genarated or derivo from othor sources~ or whether they are
intentional or unintentional. The requirements in this document
include an assurance that the instmment can operate
satisfactorily within the environments usually ●ncountered during
integration and ground testing. Hovever, some instruments may
have particularly sensitive sansors and electrical devices that
are inherently susceptible to the EMI that may be expected in
those ground environments: in such cases, special work-around
procedures must be developod to meet individual instrument
needs.

3.5.2 R.EQUIREKENTSS~Y

3.5.2.1 ~0 The developer ‘hall
demonstrate compliance vith the general requirements of paragraph
3.5.1 by conducting an EMC test program in accordance with Table
3-2 and Section 2.5 of GEVS-SE and the Obsematory EZ41/EMC
Control Plaa. Tabla 3-2 prescribes tests at the component and
instrument lavols of assembly. Not all tests apply to all levels
of assembly or to all types of instruments. The developer shall
select the requirements that fit the characteristics of the
mission and hardware, ●.g.~ a transmitter would require a
different group of ~C tests than a receiver. Symbols in the
hardware columns will assist in tha selection of an appropriate
EMC test program. .

3.5.2.2 ~* A description of the Individual EMC
tests listed in Table 3-2, inducting their nominal limits and
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w,hla ?-> rw~ Q@auiremants ner Level of AssemblY
A-u -- - - b..- ----a --- —------ r-- —- — .

Typa Tast GEVS-SE Component Instnment Obsewatory
Para. # (*)

CE DC Rower 2.5.2. la R R
le~s 2.5.2.lb R R

CE Antinna 2.5.2.la R
tarminals

RE Ac 2.5.2.2b R R R
magn~tic
fields

RE E-fi@lds 2.5.2.2c R R R
2.5.2.2d R R R

RE Payload 2.5.2.20 - ●*

mitters

RE spurious 2*5.2.2f - R
(=itter
antsnna)

Cs Pwr linss 2.5.3.la R R

Cs Pwr lino 2.5.3.18 R R
transients

Cs IntQr- 2.5.3.lb R
modulation
products

Cs Signal 2.5.3.lc R
rajaction

Cs Cross 2.5.3.ld R
modulation

Rs E-fisld 2.5.3.2a R R R
(ganoral )

Rs m~tlc 2.5.3.2d R R R
fi~d
s~i-
bili~

Magnatic 2.S.4 R R R
pro~fiiss

m —— --- > -..----A*k:-4A..- conauccaa mlsslon; cs - conauc~-a ~U=G=p~*~~~*~YO
RE - Test to cnsurs roliabla operation of hardware, and to help

●nsura compatibility wi~ the ELV and launch sit..
Re- radiated Emission; RS - Radiat8d Susceptibility.
● - Obsawatory rsquir~mcnts appiy whan instrument is

integrated; Test is Obsa~atory contractor rcsponsibility.

●* - Must moot any uniWo rc~ir~ants of ~~ ELV and launch
sits for transmitt~rs that ar~ on during launch.
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test procedures, is provided in section 2.5 of the GEVS-SE. Most
of the tests ●re based on the requirements Of MIL-STD-462,
MIL-STD-461 and MIL-STD 463. The specific limits (levels) shall
be as defined in the Obse=atory EMI/EMC Control Plan. The tests
and their limits may be revised as appropriate for a particular
instrument,-;or mission if GSFC project approval is obtained. More
stringent re~irements may b8 necessary, as for example for an
instrument with very sensitive electric field or magnetic field
measurements. The tests and their limits shall be documented in
the Verification Specification (par. 3.2.2).

Additional EMC requirements may also b- placed on the Observatory
by the launch vehiclo organization or as a result of the launch
site radiation ●nvironment; these requirements will b.
established during coordination between the EOS Project and the
cognizant launch vehicle/sits organizations. Corresponding flow-
down of such additional requirements to tho instrument will be
negotiated similarly between the EOS Instrument Project Office
and the daveloper.

3.6 VA-, ~ERMAL, A.ND~IDITY REQUI_NTS

3.6.1 GENEP.AL~QUIREHENTS

The following instrument (or instrument equipment) capabilities
shall be demonstrated to satisfy requirements in the vacuum,
thermal, and humidity areas:

a. The inst~ant shall perform satisfactorily in the vacuum and
thermal environment of space.

b. The thermal dasign and tha thermal control system shall
maintain th~ affectsd hardware within tho established mission
thermal limits.

c. The hardwar~ shall withstand, as necessary, ths temperature
and humidity conditions of fabrication, assembly, transportation,
and storage.

3.6.2 S~Y OF REQUIREMENTS

Table 3-3 s~rizes th~ tests and analys~s that collectively
will semo to fulfill tha goncral requirements of 3.6.1. Tests
noted in the tabla may requir~ supporting analyses and vice
versa. The order in which demonstrations are conducted shall be
determined by tha developor and specified in tha Verification
Plan (3.2.1).
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Tabla 3-3 Vacuum, The~al, and Humidity Re~irements

-

Requirement Obsenatory* Instrument/
Component

Thenaal-Vdcuum T T1--
Thermal Balanca T/A ●*

Temperature-humidity A A ●**
(integration and
checkout with ELV)

Temperature-Humidity A A ●**

(Transportation &
Storage)

Leakage(1) T3 T2

(1) = Hardware that passes this test at a lower level of
assembly need not be retested at a higher level unless there is
reason to suspect its integrity.

T = Test required.

A = Analysis required; tests may be required to substantiate
the analysis.

T\A = Test is highly desirable, however an analysis is
mandatory.

* = Obsenatory requirements apply when instrument is
integrated. Obse~atory testing is the responsibility of the
integration contractor.)

● ☛ ✝ Test required at instm-nt level, but not at component
(box) level unless otherwiso specified.

●** = Requirmcnt pertains to instment level; not COmpOnent.

T1 = Test ~quired at instrument level. Additional cycles at
component lWO1 required if naoded for components to se. a total
of 8 T-V t~rature cycles beforo shipment of the inst-ent.

T2 = Test required for sealed items only at component level or
instment level.

T3 = Test required for sealed items only.
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3.6.3 THEW-VA~

3.6.3.1 al Re~ents . The thermal-vacuum test shall
demonstrate the ability of the instmmcnt to perform
satisfactorily in functional modes representative of the mission
in vacuum,~t the nominal mission operating temperatures, at
temperatures 10 degrees C beyond th~ pradicted mission extremes,
and during temperature transitions. Tha test shall also
demonstrate tho ability of the instnment to perform
satisfactorily after baing ●xposed to the predicted nonfunctional
extremes of th. mission, including the 10 degrees C margin. Cold
turn-on’s shall be demonstrated whar~ applicable.

Prior to instrument delivery, components shall ba subjected to a
minixnumof 8 themal-vacuum (T-V) temperature cycles, at least
two of which shall be at the inst-ent level. (As a part of
obsematory testing, they will be subjected to an additional 4 T-
V temperature cycles.) During any thermal-vacuum cycling, the
rate of temperature change shall not ●xceed 20 degrees C. per
hour, and soak times at temperature extremes shall not start
until equilibrium is reached. Components shall be soaked for a
minimum of 4 hours at each hot and cold temperature extreme of
each cycle. For the (2 mandatory) instrument-level tests, the
instnment shall be subjected to a minimum of 2 thermal-vacuum
temperature cycles, during which the inst~ent shall be soaked
for a minimum of 16 hours at each temperature e~reme of each
cycle. The developer shall state in the Verification Plan (par.
3.2.1) the proposed testing scenario for the instrument and its
components. The hardware at all levels of assembly shall be
operated and its performancemonitored throughout the test.
Instrument turn-on capability shall be demonstrated at least
twice during the low temperature ●xtremes. The ability to
function through the voltage breakdown region, if applicable,
shall b. demonstrated.

Temperature@●xcursions during the cycling of components shall be
sufficiently larg~ to dotoct latent defects in workmanship. Cold
turn-on capability shall b~ demonstrated as part of tha
thermal-va~ testing at the component level, whenever
appropriate. Components that are determined by analysis to be
insensitive.to vacuum ●ffects may be temperature cycled at normal
room pressura in an air or gaseous nitrogen ●nvironment.

Outgassing procedures that are found necessary (se. Section 9.0)
may be made part of the the~al-vacuum test operations if no
unacceptable hazards aro introduced by these procedures.

3.6.3.2 ~* For the acceptance testing of
Previously qualified hardwar~, tekting shall be conducted at the
predicted mission ●xtreme temperatures at the instrument
interface.
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3.6.4 THERXAL BAMCE

3.6.4.1 ~fiCatlOn for Desian owicatio~ . This
verification shall demonstrat- the validity of the themal design
and the abi-lityof the thermal control system to maintain the
instrument“within the established thermal limits for the mission.
The analytical thermal model shall be validated by tests
conducted on a (hardware) thermal model or the flight instrument.
The capability of the thermal control system shall b-
demonstrated in the same manner. If tho flight instrument is not
used in the test of tho control system, verification of critical
thermal propetiies (such as those of th- thermal control
coatings) shall be performed to demonstrate similarity between
the item tested and tho flight instrument. Although it is
desirable to perform the test on a complete instrument it may be
impracticable to do so; therefore, the demonstration may be
accomplished by combining test and analysis.

3.604.2 ~“ The the~al balance
verification may be waived in the case of previously qualified
hardware if thare is valid similarity between the new and
original applications. Analyses/tests shall ba conducted to
verify the thermal similarity of the two applications.

3.6.5 ~ERATURE-~IDITY: INTEGRATION, CHECKOUT,
TWSPORTATION AND STORAGE

3.6.5.1 ~fic~tion for D- o~icatiou Analysis and,
when necessary, test shall demonstrate that flight hardware that
is not maintained in a controlled temperature-humidity
environment to within demonstrated acceptable limits will perform
satisfactorily after ●xposure to the uncontrolled environment.

The test shall include exposure of the hardwar@ to the extremes
of temperatures and humidities as follows: 10 degrees C and 10
percent RH (but not greatsr than 95 percent W) higher and lower
than thoso predicted for tho transportation and storage
environments. Tha ●xposure at ●ach ●xtreme shall b- for a period
of 6 houxs.

3.6.5.2 ~“ The 10 degrees C temperature
margin and tho 10 p~rcent RX margin may be waived for previously
qualified hardware.

3.6.6 LEAKAGE

This test shall demonstrate that leakage rates of sealed
instrument hardware are within the prescribed mission limits.
Makage rates shall ba checked before and aftex stress-inducing
portions of the verification program to disclose anomalies
caused by that potiion. The final check may be conducted during
the final the~al-vacuum test.
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Checks at tho inst~ent level need include only those items that
have not demonstrated satisfactory performance at the component
level or aro not fully assembled until the higher levels of
integration.

3.7 END-*-END TEST REQUI~NTS

3.7.1 COMPATIBILITY TEST

System end-to-end testing of the instrument at the obsematory
level is the responsibility of the EOS system contractor. This
testing will b- parfomed by that contractor at the EOS
obsematoq level of assembly. The developer shall support this
test effort as it applies to the developer’s instrument
integrated with the Obsenato~.

3.7.2 MISSION SIWLATIONS

After completion of the end-to-end compatibility test, data flow
tests shall be performed utilizing the total system in a
realistic mission timelinc, including external stimulus of the
instmments and attitude control sensors, when practicable.

Telemetry and comand demonstrations shall be conducted?
incorporating all the required equipment: appropriate Network
elements, Nascomr EOS Operations Center (EOC), Instrument,Control
Facility (ICF), data processing faciliti~s~ andt when avallablel
the users’ Inst-ent Support Terminal. Once the.data flow paths
have been verified, mission simulations will b. held to validate
nominal and contingency mission operating procedures and to
provide for operator familiarization training. The developer
shall participate in mission simulations in order to provide
ample timo for checkout of tha developer’s EOC software and
hardware configurations.
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4.1 GENE&L REQUI-NTS

The developer shall plan and
the instnnent and developor

GSFC 420-05-01

SECTION 4

SAFETY REQUIREMENTS

conduct a system safety program for
supplied ground support equipment

(GSE) that accomplishes tha foliowing:-

a. Provides for ths identification and control of hazards
to personnel, facilities, support equipment, and flight systems
during all stages of projsct development and integration. The
program shall also considsr hazards in the flight hardware,
software, and associated e~ipment and potential malfunctions in
instmment GSE that may affect the EOS Obsematory or the launch
vehicle.

b. Satisfies tho applicable guidelines, constraints, and
requirements stated in the revisions of the following documents
current at time of Contract Award:

(1) WSMCR 127-1, Western Space and Missile Center, Range
Safety Requ$rement~

(2) MIL-sTD-1574, System Safety Program for Space and
Missile Systems

c. Interfaces ●ffectively with the industrial safety
requirements of tha contract and the developer’s existing safety
program.

d Meets flammability requirements stated in par. 6.2.4,
herein.

4.2 SYSTEM SAFETY ~~ ATION PLM (SSIP)

The developu shall prspaxm and submit a System Safety
Implementation Plan (SSIP) that constitutes Section 4 of the PAIP
(s8. par. 1.3). Tha dav-loper documents rafer~ncad therein shall
be submittsd with th~ plan.

The SSXP shall dascriba tha safsty program requirements, the plan
for implementing them, and shall roforcnco tha datailed
procedures tho dovelopox will invoko to en8ur8 tho identification
and control of hazards to porsonnol and hardware during
fabrication, tasts, transportation, ground activities, launch,
and mission operations.

.

The plan shall address ths following areas: system safety
organization, interfaces, and responsibilities: system safetY
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methodologis9: internal and external safety review process;
launch site Safety; verification and operating procedures;
hazardous operation suneillance; accident investigation and
reporting; operator training and certification; safety audits;
monitorin~>of subcontractors; documentation to be provided;
milestone ~chedule of all major system safety activities which
shows their time phasing with other related major activities:
procedure for raporting problems and activity status; and the
industrial safety program responsibilities, functions, and
interfaces with the system safety program.

4.3 STRU~L INTEGRITYMD ~CTURE COWTROL

Verification of the st~ctural integrity of the instrument is
required (see par. 3.4.3). When protoflight testing to verify
the stmctural design is conducted, no further verification of
fracture control is required. Where such testing is not
required, or for follow-on hardware (which is not normally
subjected to protoflight testing), the developer shall verify
structural integrity by subjecting the instrument hardware to an
appropriate series of proof loads tests to limit levels.

4.4 NALYSES

4.4.1 ~ZARD ANALYSES

Early in the design phase the developer shall perform hazard
analyses to identify any potential hazard(s) originating from the
instment or developer provided GSE. The analyses shall be
performed at the component and inst~ent levels and shall
identify all hazards affecting personnel, ELV hardware, the
Obsenatory, obsenatory GSE, instrument GSE, other payload
instruments, or the developer’s instrument. Th8 analyses shall
be oriented to tha requirements/hazards arsas identified in
Chapters 3 and 5 of WSMCR 127-1 and shall provide all information
necessary to completa thg hazard identification and
elimination/control rsquiraments of the mAccident Risk Assessment
Reportm (u) as applicabl@ to the instrument. A separate
Payload Hazti Rapofi (Figs.4-1 & 4-2) shall ba g~nerated for
each specif$c hazard idontificd. Tha hazard repoti shall
document ~ causas, controls, and verification methods for each
hazard.

Throughout the instrument development ●ffort, tha developer shall
take measures to •liminat~ or to minimize tha ●ffects of each
hazard identified. Tha hazard analysis and reports shall be
updated as tha hardwarg progrsssas through the stages of design,
fabrication, test, transpomtion, integration, and launch.
Hazard analysis reports and their-updates shall b- submitted in
accordance with Appendix C herein.

Summaries of th~ hazard analysis repo~s and the status of hazard
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control efforts shall be reported at design and readiness reviews
(Par. 4.7).

4.4.2 OPERATIONS HAZMD ANALYSES

When tho u- of a facility or when tha performance of an activity
could result in subjecting the inst-ent or personnel to
hazards, an Operations Hazard Analysis (OHA) shall be perfomed
to identify tha hazards and document tho requirements for either
eliminating or adequately controlling ●ach hazard. Operations
that may requiro analysss include handling, transportation,
functional tests, and environmental test. A report of each OH.A
performed shall be submitted in accordance with Appendix C
herein.

4.5 HAZARD CONTROL ~RIFICATION

Verification of tha control of all hazards shall b. accomplished
by test, analysis, inspection, similarity to previously qualified
hardwars, or any combination of these activities. Reports of
such verifications parformod by the devtlopar shall bc submitted
in accordance with Appendix C herein.

4.6 PROCED~ APPROVAL

The developer’s safety engineer shall review and approve all
procedures affecting flight hardware and developer provided GSE
for conformance with tho SSIP. Hazardous operations shall be
identified and procedures to control them shall be developed and
implemented.

4.7 ~IEWS

The systems safety status shall b- examined at the GSFC Flight
Assurance Reviews as wall as at other applicable WSHC safety
reviews. Th@ developer shall submit the current safety data at
thg time of PDR, CDR, PER and all flight readiness reviews (See
par. 2.3). Th@ dav-loper shall provida technical support to the
NASA project offica for all safety reviews. The developer shall
review th8 qsta safety program of subcontractors.

4.8 WAI~

when a specific safsty requirement can not bc mat, the developer
shall submit a waiver ro~est (DOD Form 1694, SCQ Figure 4-3).
The waiver request shall state the requirement that cannot be
met, the reason it cannot b. met, the proposed method of
controlling tho additional risk, and the residual risk after
application of the additional controls. Each waiver request
shall address only one hazard and shall be submitted in
accordance with App@ndix c herein as soon as it is determined
that on- is required.
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4.9 SAFETY COMPLIANCEDATA PACKAGE

The developer shall submit to NASA a safety compliance data
packago relative to the instment which complies with the
requirmen~s of WSMCR 127-1 for an ARAR (sac par. 4.4.1, herein).
Tho conte~ of the package shall be appropriate to the phase of
the program at the time of delivery. Th@ developer shall update
the packaga as nacessary to meet requirements for the
instrument’s portion of an acceptable Observatory package. The
data package shall b~ submitted to NASA in accordance with
Appendix C her~in.

4.10 LAUNCH COMPLEX SAFETY PLAN (LCSP)

The developer shall submit a Launch Complex Safety Plan (as
outlined in par. 5.7 of WSMCR 127-1) to NASA in accordance with
Appendix C horcin. This Plan shall describa the composition and
organization of tho developer’s launch complex support team, as
well as all procedures for transpofiationr lifting? se=icing~
and testing of ths instrument at the launch sits (including thosa
for operations considered to be non-hazardous by the developer).

4.11 SPACE BASED NON-IONIZINGRADIATIONSOURCES

Developers of instruments containing non-ionizing radiation
sources shall provide a usaagc plan in accordance with Appendix
C, herein. me plan shall describe tha typa of radiation, power,
wavelength, and beam divergence of the source~ as well as planned
pointing vectors and mi~sion times of operation.
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SECTION 5

EEE PARTS CONTROL REQUIREMENTS

5.1 GEN~L -QUI=NTS

The developar shall plan and conduct an Electrical, Electronic,
and Electromechanical (EEE) parts control program for the flight
hardware based on the requirements of a modified Grade 1 parts
quality level as doscrib~d in the GSFC Preferred Parts List
(PPL), MIL-STD-975, NHB 5300.4(1F), and this Saction. Under the
program, only parts with accoptabla, demonstrated performance and
reliability shall ba usad. Tho parts control program shall be
described in a Pafis Control Plan (PCP) potiion of the PAXP (see
par. 1.3) and shall includo the plans for maintaining
environmental controls for EEE parts at all times. This shall
include temperaturc~ humidity, and patiiculatc contamination
controls, and also electrostatic discharge (ESD) controls for
parts which are susceptible to ESD damage. Th8 plan shall also
contain criteria for testing parts taken from storage.

5.2 ORDER OF PARTS SE~CTION

5.2.1 CRITICAL APPLICATIONS

For critical applications (S.8 par. 7.3), parts shall be selected
for US* in the ordar shown b~low and shall be identified on the
respective patis identification lists as being used in a critical
application. Critical applications ars defined as part
applications in circuits or assemblies whose failure, without
regard to redundancy, would ba critical or catastrophic to the
mission. Tha ordax of solaction shall b.:

1. Standard Grada 1 pafis.

2. Nonstandard parts spacified to requirements similar to
thosa for th~ nearest standard Grada 1 parta If thcr- is a
standard G- 1 part listad in XIL-STD-975, a nonstandard part
shall not h -.

5.2.2 NON~TICAL APPLICATIONS

For noncritical applications (applications that do not meet the
definition of ‘criticalM), pafis shall b. selected for US- in the
following order:

1. Standard Grad. 1 pafis whcrevar thare is a listing in
MIL-STD-975.

...

2. Standard Grada 2 pa-s if MIL-STD-975 does not list a
Grad@ 1 pafi.
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3. Nonstandard parts specified to re@lrements similar to
those for tha nearest standard Grade 2 part. If there is a
standard Grade 2 part listed in MIL-STD-975, a nonstandard part
shall not be used.

5.3 PM~ CATEGORIES, APPLICATION, ND CONTROE

5.3.1 STANDARD PARTS

standard parts ars thosa parts contained in the GSFC Preferred
Parts List (PPL) and the NASA Standard Electrical, Electronic,
and Electromechanical (EEE) Parts List, MIL-STD-975 (NSPL). The
PPL takes precedenc8 whenevar differences in requirements exist
between the PPL and MIL-STD-975. A standard EEE part shall be
procured in accordance with the specification designated for the
part and from the approved sources for tha specification.

5.3.2 NONSTANDARD PARTS

Nonstandard parts are any parts not defined above as standard.
Grade 2 parts which are used in Grada 1 applications are
nonstandard. Any exceptions taken to tha requirements of a
standard part cause that part to be nonstandard.

5● 3 ● 2 ● 1 ~“ Th~ de’eloper ‘hall ‘ocument
and approve tho s*lection, application, evaluation~ and
acceptance criteria for tha nonstandard part. The nonstandard
parts documentation shall b- submitted to NASA for approval in
accordance with tha Appendix C herein. GSFC Fonn 4-15,
Nonstandard Parts Approval Request (NSPAR) shall be used for the
submittal of tha required documentation (Figure 5-la and 5-lb).
An equivalent developer form may b. used in place of Form 4-15 as
long as it contains the information required by GSFC Form 4-15.
The minimum contents of the NSPAR package shall be the data
necessary to support tho information requested on GSFC Form 4-15.

5.302D2 ~0 Nonstandard parts shall have a
qualification basis txacsablc to test and inspection data at the
part level in ● mannsr consist~nt with tha specification
requirement of tho nearest standard parts. Tha qualification
shall be based on parts which havs bean produced by the samo
manufacturer using tha samo manufacturing technology, controls
and facilities as tho nonstandard parts for which approval is
being sought. Nonstandard pa-s may also b. qualified by
similarity to parts that hava be~n qualified on previous NASA
programs, consistent with tho abova stated conditions.

5 ● 3 ● 2 ● $ ~* Nonstandard parts
shall be at a quality level Consistent with that of Grad* 1 or
Grad~ 2 standard pans as stated in par. 5.2. Nonstandard parts
shall ba procured in accordance with military, NASA, Or
developer controlled specifications prepared in accordance with
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paragraphs 3.2, 3.3, and 4 of MIL-sTD-490. Specifications for
nonstandard pans shall ba consistent with the re~iremcnts of
the nearest applicable standard pa-.

The specif~cations or drawings shall fully identify the item
being proc~ed and shall include the physical, electrical,
environmental, and screening requirements, as well as quality
assurance provisions necessary to control manufacture and
acceptance. EEE parts screening requirements designated for the
part shall b- included in tho procurement specification or in a
supplementary specification: thsy shall specify test conditions,
failura criteria, and lot rejection cxiteria. For lot acceptance
or rejection, the percent of dcfectivas allowable (PDA) in a
screened lot shall be in accordance with that prescribed in the
closest related military parts specification.

parts specifications shall require the s-mission of data to the
developer for review and approval of qualification, quality
conformance inspection, and screening results when such work is
required and is performed by othor than tho developer.

The specifications shall describe the handling, packaging, and
storage controls for the parts. As a minimum, the specification
shall address the following: environmental controls for
temperature, humidity, and particulate contamination: criteria
for testing pafis taken from storage: ●electrostaticdischarge
(ESD) controls for parts which are susceptible to ESD damaga.

5.3.2.4 id and cus~ Hybrid microcircuits
and custom microcircuits, ●.g. ASIC, whi;h aro not included in
the GSFC PPL or NSPL as standard parts are subject to nonstandard
patis control. Their salection and approval shall bc consistent
with tho requirements of MIL-H-38S34, Ganeral Sp@cifiCatiOn for
Hybrid Microcircuits or HIL-M-3851O, G@neral Specification for
Microcircuits, as applicablco Any custom-mad- microcircuits
planned for use by tho dovelopsr shall b. subjected to design
review. Tho davclopar shall giva NASA 10 working days’
notification of tho r~vicw so that representatives may attend at
NASA option. Tha dasign raviaw shall address, at a minimum:
Derating of tha ●lam8ntS: tha method used to assurs that ●ach of
the eleman~ ~prising tha hybrid microcircuit is of a quality
leval that is consistent with the requirements of th~ completed
microcircuit; and the method used to assuro adequate themal
matching of mat~rials.

5.3.3 DERATING

All EEE Pafis shall bc usad in accordance with tha derating
policy of tha PPL and XIL-STW975”. Th@ d@v@lQP@r’s dgrating
PolicY may ba usad in placa of ths PPL policy if it reccivcs NASA
Contracting Offic@r approval.

. .
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Also, derating for ionizing radiation shall be such that a design
margin of (2x) is provided for EEE parts used in all EOS flight
applications.

5.3.4 -~ATION NA.RDNESS

Standard and nonstandard parts shall b. selected to meet their
mission application in ths predicted radiation environment.
Parts shall b. selected to eliminate or minimizs the possibility
of latch-up from single ●vent upsets induced by cosmic rays. The
use of pafis that latch-up from integral linear energy transfer
(LET) equal to or less than 37,000 MeV-cmz/gm shall bc avoided if
possible.

The radiation environment, docwented in the General Instmment
Interface Specification (GIIS), will consist of two separate
effects, that of total ionizing dose and that of single event
upsets. The developer shall documont the rationale for
acceptance of ●ach part with respect to both ●ffects. Such
rationale shall consist of either test and inspection data or
analysis and shall bc readsavailable for NASA review upon
request.

Flight equipm-nt shall ba immune to latch-up-from single event
upsets induced by cosmic rays. If this imunity is not possible,
the flight ●quipment shall ba protected by appropriate latch-up
detection and recovery circuitry. The flight equipment shall
also be capable of withstanding single event upsets and
transients induced by the singular or combined effects of cosmic
rays and geomagnetically trapped protons.

5.3.5 S~ENING ~IFICATION TESTS

All J~ transistors and diodas shall undergo screening
verification tasts in accordance with the provisions of th~ GSFC
PPL and HIL-STD-975. Othar EEE parts do not rsquirc screening
verification tuts unl~ss on. of tho following conditions
indicates th~ ncod: racciving inspection results; destructive
physical ulysis results; Ala=s which arc concerned with the
part, MIL-STD-97S or GSFC PPL rcquiremants, or such factors as
special design drift tolaranca.

5.3.6 DESTRUCTIVE PNYSICAL ANALYSIS

A Destmctive Physical Analysis (DPA) shall be performed on a
sample of ●ach manufacturing lot or lot date code of
microcircuits (including hybrid microcircuits) , semiconductors,
relays, csramic capacitors, and crystal oscillators. The DPA
shall be parfo~ad by th. devclopbr or other activity that iS

independent of the part manufacturer. DPA t@stS, procedures,
sample size, and criteria shall b. as sp8cified in GSFC
specification S-311-70, Dostmctive Physical Analysis. Any
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defect, as dafined in S-311-70, seen in any of th8 DPA samples
shall be causo for lot rejection by Parts Control Board (PCB)
action (Se- par. 5.4). Developer procedures for DPA may be used
in place of s-311-70 if they have received NASA Contracting
Officer approval.

.-
5.3.7 SC~ENING FOR PARTICULATE CONTAMINATION

Screening requirements for all parts with internal cavities shall
include testing to detect particulate contamination.

5.4 P~TS CONTROL BOARD

The developer shall establish a Parts COntrOl Board (PCB) to
assist in ths management, selection, standardization, and control
of parts and associated documentation for tha duration of the
contract. n- =B shall also b@ rasponsibla for roviaw of
designs to ●nsure that tho application of parts will maximize the
meeting of d8sign lif8 requirements. Tha organization and
proposod membership shall b- submitted as pa- of th8 PAIP
required by Section 1.3.1. Tha NASA retains th8 option of
designating a Government ropresantative to th- PCB. Notification
of meetings, including tha agenda, shall b. provid8d in
sufficient tima so that tho Government reprasentativa may attend.
The PCB shall b- chaired by tho parts program managar or the
designated representative thereof. The PCB shall b. responsible
for the selection and application of parts and for parts failure
investigations. Tho PCB shall approve all nonstandard parts
approval requests (NSPARs) boforo their submission to NASA. Part
failures occurring at any timo in ths flight hardware shall be
reported and processed through the Malfunction Reporting system
(see par. 8.13.2). Pa- failures occurring during pans
qualification shall ha r~portod on the Malfunction Report Form
(Figures 8-la, b, and c, but shall be proc@ss*d through the PCS
only. Other pafi nonconformances shall bc processed as
discrepancies (par. S.13.1). Pafi applications that do not meet
derating criteria (par. 7.3.3) shall bc processed for approval
through the PCB. Ml pafi problems and pa= failure
investigation and corrcctiva actions shall ba investigated
and/or rcviwod by tha PCB. No part failuxs on flight hardware
shall ba clo80d until it has bo~n approved in writing by the
designated Gov@rnm@nt roprosentativo (se. par. 8.13.2.2).

5.5 PARTS IDENTIFICATION LISTS

EEE patis identification lists (for as-designed and as-built
configurations) shall bo prapared for ●ach component in ths
system. The lists shall ba prepared, maintained, and updated by
the developer in accordance wi~ tic requirements of this Section
and paragraphs 8.4 and 8.23. All submissions to NASA shall be
submitted in accordanc. wim App.ndix c heroin and shall include
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a hard-copy of tha data and a copy on one of the following
magnetic media as an ASCII file (with hard-copy documentation of
file structures and file names).

a. 1600 b~t per inch (bpi) unlabeled magnetic tape(s).

b. Flexible disk(s) compatible with IBM-PC DOS, MS DOS, or other
compatible DQS. The disks may be (1) 5.25 inch, double-sided,
double-density (DS-DD), 360 kilobyte, (2) 5.25 inch high density
(HD), 1.2 megab~c, (3) 3.5 inch, OS-DO, 720 kilobyte, or (4) 3.5
inch, HO, 1.4 megabyte.

5.5.1 AS-DESIGNED PARTS LISTS

Each as-designed parts list shall be a composite of the parts
selections for each circuit design in the component. The initial
lists shall be updated as the design definition evolves prior to
the system Preliminary Design Review (PDR) and shall b- updated a
second time prior to system Critical Design Review (CDR) to
reflect further design changes and refinements.” The list shall
be placed under configuration control at tho timo of CDR and be
updated as further design changes ar~ approved for the system.
The submittals and updates shall be in accordance with Appendix C
herein. AS a minimum, each as-designed list shall contain the
following information:

(1)
(2)

(3)

(4)

(5)
(6)
(7)
(8)
(9)

(lo)

5.5.2

Part number proposed (e.g., M39014.01-1234)
Pa- specification control drawing number (e.g.,
MIL-C-39014).
Common designator or generic number (e.g., C~05 ceramic
capacitor).
Nama or Commercial and Government Entity (CAGE) Code of
the pafi manufacturer os proposed manufacturer.
Quantity usad.
Drawing number of component to which the list pertains.
Nonstandard part approval requast number and status.
Applicable waivars/deviations.
Indication that any data for the line item has changed
sinc9 thm previous parts list submission.
Critical application designator.

AS-BUILT PARTS LIST

The as-built parts list for ●ach component shall be submitted in
accor&nce with Appendix C herein prior to NASA acceptance of
each contract end it- as part of the ●rid-itemdata package. It
may be submitted ●imer as a collection of lists for tho
components making up th~ ●nd it- or as a single composite list.
As a minimum, ●ach line item on tio parts list(s) shall contain
the following information:

(1) Pa- number used (e.g., H39014.01-1234)
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(2)

(3)

(4)
(5)
(6)
(7)
(8)

(9)

GSFC 420-05-01

Pam specification control drawing number (e.g.,
MIL-C-39014).
co-n designator or genaric number (e.g. , CKR05 ceramic
capacitor).
Pa= designation marked on the pan.
Past manufacturer or CAGE code.
x date code/serial number.
Circuit designator.
Drawing number of subassembly in which used (or lowest
assembly level on which the pati is called out).
Drawing number of component in which used or to which the
list patiains.

(10) Applicable waivers/deviations.
(11) Indication that any data for tha lina item has changed

sinco tha previous as-designed parts list submission.
(12) Critical application designator.
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SECTION 6

KATERIALS AND PROCESSES CONTROL REQUIREMENTS

>
6.1 G~*L REQUIREMENTS

The develop-r shall plan and implement ,acomprehensive Materials
and Processas (M6P) Program in accordance with the requirements
of this S@ction and Section 1.3. Tho activities of the M&P
program shall begin with the design stag. of the hardware and
shall hslp ●nsure tha safety and succcss of the mission by the
propez salcction and treatment of tho matarials of construction.

6.2 SEUCTION REQUI~S

6.2.1 CO~IONAL APPLICATIONS

selection of matarials and proccsscs shall ba based upon past
perfor7nance,available data, or current tests. The developer
shall utiliza tha applicable documents listed in Appendix A.

6.2.2 NONCONVENTIONAL APPLICATIONS

Any usa of a material for which th~rs is a lack of aerospace
experience, such as composites or brittle caramic materials,
shall b- considered a nonconventional application. In that case,
the material shall b. vsrificd for tha desired application on the
basis of similarity, analysis, test, inspection~ existin9 data?
or a combination of thcsa methods.

6.2.3 SPECIAL PROB- AREAS

The davelopor shall giva special attention to problcm areas such
as radiation effects, stress-corrosion cracktig, galvanic
corrosion, hydrogen eabrittl-sntl lubrication, contamination of
cooled detectors, wald h-at-affectedzones and composite
materials. Critical high-strangth fasteners and pressurized
systems shAll ~ reviewed from a structural integrity viewpoint
(se@ par. 4.3) befor~ they ars accmpted for US-.

Materials shall ba noncombustible or self-extinguishing to the
greatest ●xtent possibla and conform with th@ flammability
requir~ments of th. Eastern Spaco and Missila Center Regulation
(ESMCR), ESMCR 127-1, paragraph 3.10 and WSHCR 127-1, par 3.10.
Where flammable materials must bo used, tho standard hazard
elimination and control requiramsnts apply? as follows: (a) two
failure tolerance on ignition sources, (b) physical separation of
the flammable material from ignition sources, and (c) ●lamination
of flame propagation paths. Tha outgassing characteristics of
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organic matarials in vacuum shall be a prima consideration in
their selection. only those organic matarials with a total mass
loss (TML) of less than 1.00 percent and a collected volatile
condensable mass (CVCM) of less than 0.10 percent when tested in
accordance with ASTM Method E595-77 (Appendix A)~ are acceptable
for general spaceflight use. Specific mission contamination
control requirements may dictate more stringent outgassing
criteria.

6.2.5 INORGWIC MATERIALS

The criteria specified in MSFC-SPEC-522 (see Appendix A) shall be
used to select metallic materials to control stress corrosion
cracking. Those materials that do not meet the criteria for
acceptability shall be defined as noncompliant materials. If any
use of such materials is planned, a request to usa them including
the rationale for such use shall be documented in accordance with
MSFC-SPEC-522 in a Material Usage Agreement (MUA)(Figure 6-la)
along with a Stress Corrosion Evaluation Form (Figure 6-lb), and
be submitted in accordanc* with par. 6.4c.

6.2.6 CONSIDERATIONS IN PROCESS SELECTION

Manufacturing processas shall bc carefully selected if they are
the typa that may substantially changa a material’s properties
(e.g., heat treatment, welding, chemical or metallic coatings).
The objectives ara to maintain tha integrity of the materials and
to avoid introducing property changes which could cause adverse
effects.

6.2.7 SHELF LIFE CONTROLLED ITEMS

Polymeric materials that hava a limited shelf life shall be
controlled by a program that identifies tha starting date (i.e.,
manufacturer’s processing dats, shipment date, or date of
receipt, ●tc), tha storaga conditions associated with a specified
shelf lifa, and tho ●xpiration date. Materials such as o-rings,
rubber seals, tap@, uncured polymers, lubricated bearings, and
paints shall b included. Tha usc of materials whosa date-code
has expired qiros GSFC approval of a waiver request based on
an adequata justification of need (such as schadule impact) and
the developcr8s demonstration by means of appropriate tests that
the propefiios of tha materials have not been compromised fOr
their intended use. Waiver requests shall bc submitted in
accordance with Appandix C harcin. Fabricated items such as “O”
rings that havo out-of-date codes shall not b~ installed in
flight hardware.

A developer materials •ngin~.r shall review tha applications of
the proposad materials and processes on the basis of en9ineerin9.
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drawings bcfora approving their usa. He shall also audit and
consult with ●ll subtier contractors and vendors to assuro
himsalf that their materials and processes are acceptable for the
applications.

6.4 DO~NTATION

Th8 following shall be submitted to NASA in accordance with
Appendix C har~in:

a. Data Suppo=ing nOnCOnV@ntiOnal application of materials.

b. Engine-ring drawings for materials application.

c. Material Usage Agre@mant/Stress Corrosion Evaluation Form
(per MSFC Spec 522) when use of a noncompliant material is
requested (Figures 6-la and 6-lb).

d. Polperic Materials List. Th@ list shall be prepared and
documented on GSFC Form 18-59B (Figure 6-lc).

Inorganic Materials List. Tha list shall be prepared and
~~cumented on GSFC Form 18-59A (Figure 6-id).

f. Lubrication List. Th* list shall be prepared and documented
on GSFC Form 18-59C (Figure6-18).

9* Materials Processas List. The list shall be prepared and
documented on GSFC Form 18-59D (Figura 6-if).

h. As built materials list.

All tha abova listad Ltems shall at least b= submitted in hard-
copy form. In addition, submissions of items d, ●, f, g and h
shall also includa a copy of tha data on a magnetic medium as an
ASCII file (with hard-copy documentation of file structures and
file names). Tho r-quired medium is flexibl~ disk(s) compatible
with IU-PC DOS or M DOS. Tha disks may b- (1) 5.25 inch,
double-sid.d, double-dansity (DS-DD), 360 kilobyt-, (2) 5.25 inch
high density (ED), 1.2 msgabyte, (3) 3.5 inch, DS-DD, 720
kilobyto, or (4) 3.S inch, HD, 1.4 megabyte.

The developor may usa his own system of repofiing on both of the
required media if it providas all tha information requested by
the GSFC forms and is approved by the Contracting 0ffiC8r.

.
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SECTION 7

DESIGN ASSURANCE WD -LIABILITY R~QuIRE~NTs

7.1 GENE~L WQUIHNTS
..

The devel~er shall plan and implement a design assurance and
reliability program which interacts with other assurance program
elements. Tho required elements of th~ design assurance and
reliability program arc outlinad in this Section. The developer
shall describa tho methods for its accomplishment in the PAIP
(1.3)*

7.2 DESIGN ASS~CE

7.2.1 REQUIREMENTS

The developer shall establish design criteria and standardize and
control design practices. The designs shall be reviewed in
accordance with paragraph 2.5 and ba capablo of:

a. Functioning properly during the required mission lifetime,

b. Minimizing or eliminating potential sources of human-induced
failures,

c. Permitting ease of assembly, test~ fault isolation, repair,
senicing, and maintenance without compromising safety,
reliability, quality, and perfonaanco.

7.2.2 DEVEMPER SUPPORT FOR DESIGN ASSWCE

Develop8r assuxanco parsonnal shall specifically ensure that:

a. The quality, r-liability, safety, and maintainability
considerations ara factored into tho designl

b. The dasi~ is capabl~ of being inspected and tested and will
facilitate rap8ir,

c. The d~i~ is producibl~ and repeatable,

d. Tha detailad doslgn is in accordance with tha controlling
design critaria,

e. Th@ pcrformancc, safsty, and interfaca characteristics that
requir~ verification by analysis, insp~ction, and test ara
identified and r*flectcd in appropriate lowor-tier documentation.

f. All procasses and operations in which uniform high quality
cannot b. assur~d by inspection alone are identified and controls
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are established to ensure hardvarc integrity.

9“ Applications of fasteners are in conformance with GSFC
specification S-313-1OO.

7.2.3 SRjCIFICATIONS, DRAWINGS, AND TEST PROCEDURES

7.2.3.1 ~an at~ Tho developor shall prepare a
design specification for each itam of hardware at the instrument
and component level. Each design specification shall identify
the physical and functional requirements and interfaces of the
specified item.

7.2.3.2 icatzonz
.

Drawins. and Test Procedures ReviewS.
The developers reliability organization shall review for
concurrence all design specifications~ drawings and test
procedures or shall ●nsurs that they are independently reviewed
befor8 re18as8. Th@ review shall ensure that the documents cover
all items of hardwara at the appropriate lev=ls~ that ●ach is
coraplctsin its contents, and that ●ach is functionally and
physically consistent with interfacing design specifications,
drawings, and proc~dures. R@views shall also bc conducted for
changes to tht documants.

7.3 RELIABILITY ANALYSES

Reliability analyses of th@ design shall b. conducted in
accordance with th~ following paragraphs.

7.3.1 FAILURE MODES AND EFFECTS ANALYSIS

A Failure Modes and Effacts Analysis (=) shall b- performed to
identify potential catastrophic and critical failures so that
susceptibility to tha failures and thsir @ff@cts can b-
eliminated from tha syst-. A listing of all failuro nodes and
severity laval of tha failure ●ffects shall ba provided.
Catastrophic failures and critical failuras ar@ defined in
Appandix B.

Th* analysis 8hall ba parformed for all electrical, ●lectronic
and ●lectronchanical flight hardware. Critical mechanical and
fluid systau shall also b. included. Th@ FMEA process shall be
performed itarativaly, as required, starting ●arly in tho design
phasa to ensuro that tho design and changes resulting from design
reviews, analysas, waivers/deviations or othsr reasons do not
introduco nav failurs mod*s or criticalitiss into tha systam.

Th@ FHEA shall b. conducted at tho obsenatory-inst~ent and
instnament-comnonent intarfaccs. “Potantial componant interface
and/or obsarva~ory-instrument
failures shall b~ analyzed to
singla pafis that could causa

Revision A
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performed in ●ccordance with GSFC S-302-89-01 “Failure Modes and
Effects Analysis Procedures for Unmanned Spacecraft and
Instrumentsn or a developer procedure that has been approved by
the Contracting Officer. Because EOS does not have a 2-fault
tolerance requirement (except for ignition sources [se- par.
6.2.4] and-$ailures involving potantial 10%s of life or serious
injury to @@rsonnal)8 for purposas of tha MA~ the failure mode
criticality classifications in GSFC S-302-89-01 shall be modified
to read as follows:

Criwtv 1 A singla failura that could result in loss of
human lifa or”serious injury to personnel, or loss of a launch
facility, tha launch vehiclm, or a primary mission objective.
(For failures involving potontial loss of lifo or sarious injury
to personnel, redundant designs, both of which if failed would
result in a Criticality 1 failure, shall b- considarod
Criticality 1.)

~. A singla failure that could r~sult in damage to a
launch facility or launch vehicle, significant degradation of
scienca products (as dofincd by the Project), or loss of a
secondary mission objective.

~. Loss of redundancy or an ●ffact 1sss savere than
that of a Criticality 2 failura mods.

Analysis of redundant ●quipmcnt shall address cross-strapping to
ensure that no singl~ failura will adversely affect tho
performance of tha redundant capability. Obsematory-instrument
interface analyses shall identify any singls failure that would
affect obsa~atory, instrument or other instrument performance.
No sing18 failuro shall provcnt tho successful removal of powsr
from a failed inst-ent. Potsntial catastrophic (Criticality 1)

failures that cannot be eliminated from the systsm, and all
potential critical (Criticality 2) failur-s, shall ba itemized on
a Critical It@m8 List (CIL) that shall b- attached to ths ~.
All pan applications that do not conform with dorating criteria
(se~ par. 7.3.3) shall also ba listad on the CIL. Justification
for retantion of ●ach itu listed shall be included. Although
failurs modw h rsdundant dssigns arg assumsd to ba compensated
by the red~ (and thoreforo not be “single failuro points”)
for purpose8 of th~ ~, that assumption cannot bc relied upon
in dealing with design ●xrors or test failuras in redundant
systems, sinca ganaxic design or worbanship doficiencios in a
redundant itm havo tha potantial of affecting all the redundant
items of that design.

The FKEA with tha attach-d Critical Items List and updates shall
ba submitted to NASA in acco~dancb with Appendix C heroin.
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7.3.2 FU?LIABILITYASSESS=NT

The developer shall use numerical reliability assessment
techniques for: (a) sensitivity analyses: (b) evaluation of the
effects of-+esign trade-offs or configuration changes; and (c)
evaluating’..~heability of the dssign to achieve the EOS mission
life requirement. Results of these analyses shall be reported to
cognizant design personnel for consideration in selection or
updating of hardware designs and to assurance management for
inclusion in the performance assurance status reports (par. 1.6).
The assessments shall b. provided in accordance with Appendix C
herein.

The reliability assessments shall be performed iteratively as
required, and be updated as more definitive information becomes
available. Initial assessments shall use the parts count
reliability prediction methodology of MIL-HDBK-217. As the
design becomes more firm, a complete reliability block diagram,
failure definitions and mathematical model shall b- developed.
The results of parts and devic8s stress analyses (paragraph
7.3.3) shall be used as tha basis for perfO=ing a pa- stress
analysis prediction in accordance with MIL-HDBK-217. The
prediction shall includo the r~liability of non-electronic parts.
Prediction results shall provido inputs t~ th~ mathematical model
from which reliability assessments shall bc derived . The level
and detail of th8 model shall ba sufficient to provide discrete
reliability assessments of individual instment measurements or
data products. Design trada-offs and configuration alternatives
shall be evaluated for impact on reliability by using the above
methodolo~. Failure-rata data for mechanical parts shall be
derived from NPRD-3 (SC- Appendix A herein). Historical failure
data and other suitab18 data sources may b. used for unique parts
or components not listad in sith~r MIL-HDBK-217 or NPRD-3, with
approval from GSFC.

7.3.3 PARTS MD DE’VICESS~SS ANALYSES

Electrical, Electronic, and Electromechanical (BEE) parts and
devices, ~ •~liad in circuits within ●ach componsnt, shall be
subjected to ~Qss analysas for conformance with tho derating
policy of nkSTD-97S and tho GSFC PPL (paragraph 5.3.3). The
analyses shall h parfomsd at ths most stressful part-lev81
parameter values that can result from the sp-cified performance
and environmental requirements on tha assembly or component. The
analyses shall bs perfomed in close coordination with the
packaging r~views and shall ba rsquired input data for
component-lavel design roviaws (paragraph 2.5). The analyses
shall bs documented, and justification shall bo included for all
applications which do not me~t w. dcrating criteria; these shall
be submitted to the PCB (par. 5.4) for approval and shall be
specifically reported in thg developer review summaries (See
paragraphs 2.5 and 1.6). All pa- applications which do not meet
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tha derati~ critaria shall also be list-d on tha CIL (S8Q par.
7.3.1). Tha analyses and updates shall be made available to NASA
upon request.

7.3.4 WOsT CASE ANALYSES.

Worst Cas*.Analyses shall be performed for critical parameters
that are subject to variations that could degrade performance and
for critical designs within tho systam hardware. Adequacy of
margins in tha dasign of ●lectronic circuits, optics,
electromechanical and mechanical items shall bc demonstrated by
analyses or test or both. The form of the analysis shall be
appropriate to the type of hardware being analyzed; e.g. ray
trace analysis for optics, tolerance build-up for mechanical fit,
or computerized analyses for more complex electronics. The
analyses shall consider all parameters sot at worst-case limits
and worst-case environmental stresses for the parameter or
operation being evaluated. Tha analyses shall b. updatad as part
of design changes. The analyses and updates shall be made
available to NASA upon request.

7.3.5 PERFO~CE T=ND ANALYSES

The develop-r shall assess the instrument and it’s components to
determine measurable parameters that relata to performance
stability. The parameters shall be monitored for trands starting
at component acceptance t-sting and continuing during the system
integration and test phases of the inst-ent and observatory.
The monitoring shall be accomplished within the normal test
framework; i.e., during functional tests, environmental tests,
etc. Tho developer shall ●stablish a system for recording and
analyzing the parameters as well as any changes from the first
obsened value ●ven if the levels are within specified limits. A
list of parameters to be monitored and the trend analysis reports
shall ba submitted in accordance with Appendix C herein. Trend
analysis data shall bo reviewed with the operational personnel
prior to launch, and the operational parsonnol shall continue
recording txands throughout mission lif@ for early detection of
possible mission failurs tendencies.

Limited-lifa items shall be identified on a Limited-Life List and
submitted in accordance with Appendix C her-in. Tha list shall
include the ●xpacted lifg and tha rationala for the selection of
each item. Limited-Lifa items include all hardware that is
subject to degradation because of age, operating time, or cycles
such that their ●xpected useful life is 18ss than twica the
required life when fabrication, t“ost,storage, and mission
operation are combined.
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7.5 RELIABILITY OF GOVE-NT-~ISHED PROPERTY (GFP)

When the overall instnament includes compon~nts or othar elements
furnished by NASA, the developer shall b- responsible for
identifying and requesting from the NASA projoct office adequate
reliabili~ data on the items. Th* data will bc us-d for
performing tho reliability analyses (par. 7.3). When examination
of ths data or testing by the developer indicates that the
reliability of GFP is inconsistent with tho reliability
requirements of tho overall system~ tho EOS Project Office shall
be formally and promptly notified.

.
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SECTION 8

QUALITY ASSU~NCE REQUIREMENTS

8.1 G&NEmL REQUIREMENTS
,.

The developar shall establish, document, and ensure compliance
with design control requirements and quality criteria during all
phases of contract work. In the PAIP (paragraph 1.3), the
developer shall set forth his methods for meeting the quality
assurance (QA) requirements of the project in all its phases.
The plan shall ensure that controls are carried out according to
schedule. NASA shall be kept informed of tha status of the QA
program by ths submittal of reports in accordance with paragraph
1.6.

8.2 SUPPORT OF DESIGN WIEWS

QA personnel shall participate in the design reviews described in
Section 2.

8.3 DOC~T CHANGE CONTROL

The developer shall ensure control of all documents and changes
thereto that affect the hardware and softwaro. Quality assurance
personnel shall ●nsuro that documents and changes ara controlled
in accordance with the Project Configuration Management Plan.
The developer shall ensure that the effectivity of documonts and
changes is clearly specified, changes are accomplished on
affected articles, and changed articles are appropriately
identified. Documents shall be kept current and all fabrication,
inspections, and tests shall-be performed according to tha most
recent drawings and changes. The inspection rscord of the
product shall indicate tho change level with which it is in
compliance.

The issue numbers of tha drawings and specifications to which the
particular hudwara has bean fabricated, insp@ctad, and tested
shall be douunn ted as the as-built configuration. Evid@nce
shall be p~ldti of compliance with the as-built documentation
as a basis for acceptance of tha hardware. This information
shall be s~ittad as part of the Acceptance Data Package (8.23).

A developer QA reprcsantativa shall b~ a membar of the
Configuration Control Board. Th* QA activities shall ba defined
in the Configuration Management plan and describad in detail in
the QA Plan; related portions of the plans shall bo
cross-referenced.
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8.4 IDENTIFICATION AND TRACEABILITY

8.4.1 =QUI~NTS

The dev810~er shall maintain a product identification and
tracking ~stem. Each product shall be identified by a unique
part or type number, consistent with tho configuration management
system for the contract. mere control of individual products or
lots of products is required, date codes, lot numbers, serial
numbers, or other identification shall b. used as appropriate.
Serial numbers and lot numbers shall b. assigned in consecutive
order.

The system shall be capable of retrieving tho identification and
serialization record at the subassembly level. It shall also be
capable of retrieving fabrication, processing and test r~cords of
identifiable articlss, materials and parts (by paxt lot dats
code) in the ●vent verification of tha a~icles, materials or
pafis becomes nscessary. Beginning at tho subassembly level and
continuing through the ●nd product, the system shall b~ capablo
of tracing the location of any individual subassembly in the
mission hardware at any given level of procass, assembly, or
test. Identification and serialization data lower than that for
subassemblies shall bo maintained in the manufacturing and
processing records and shall contain date coda, lot numbers, and
manufacturer of tha item; this includes mechanical parts and
fasteners. The devolopar is ●ncouraged to maks use of his
existing identification and traceability system. Serial numbers
of scrapped products shall not b. reused.

8.4.2 IDENTIFIcATION LISTS

The developer shall maintain an ~d8ntification List which
distinguishes betwoan daveloper-desi~ed (Wmaka”) and
supplier-designed (Wbuyn) products. The list shall indicate tho
part or typ8 number and th~ group and individual identification.
The list shall b. a part of th~ configuration management system
and chang-s shall ba in accordance with paragraph 8.3 and shall
be availabla to NASA on rcquast.

8.S ~~ REQUIREMENTS

The following dotailad quality assurancs r~quirements, as
applicable, shall ba includad or roforcncad in tho procurement
documents, in addition to thosa requiramcnts salected in
conformance with paragraph 1.8.2. 1

8.5.1 PRODUCT CHANGES

me supplier shall notify ths developer of proposed changes to
products (including changes in design, fabrication methods,
proC8sses or location, and changes which may affect tho qUalitY
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or intended ●nd usc of tho itam). Tha supplier shall submit
these changes to the developer for processing in accordance with
the developer~s Configuration Management Plan. When a
proprietary item is procured by the developer, the supplier shall
also notify the developer of thoso changes...

8.5.2 PQRCHASED WW MATERIAU

Raw materials purchased by tha developer shall be accompanied by
the results of chemical, and physical tests performed on the lots
of material delivered. Whan material is purchased, the suppliers
of raw materials shall b. required to furnish specimens for
chemical and physical tests in ths ●vent that th8 materials are
later used for critical design applications.

8.5.3 RAW KATERIAM USED IN PURCHASED PRODUCTS

The supplier shall document and make available to the developer
on request the results of acceptance tests and analyses perfomed
on raw materials.

8.5.4 AGE CONTROL AND LIMITED-LIFE PRODUCTS

Records shall be kept on products that havo definite
characteristics of quality degradation or drift with use, age or
storags conditions. These shall includa any materials to be used
in fabrication, the shelf-life controlled items defined in
paragraph 6.2.7, and tho Limitad Lif@ items cited in paragraph
7.4. Ths records shall not~ the data, t~st time, or cycle when
useful life was initiat~d, ths life or cycles used, and the date,
test tima, or cycle when usaful life will ba ●xpended.

8.5.5 INSPECTION AND TEST RECORDS

The developer shall spmcify that tha supplier maintain inspection
and test records as svldanca of inspection and test results. The
developer shall also specify records that arc to bs provided with
the delivcsabla it-.

8.5.6 ~ SOUR= INSPE~ION (GSI)

When tho ~amont ●lects to perform inspection at a supplier’s
plant in aCCO*anC@ with paragraph 8.7, tho following statement
shall be includad in tha procuramant documont:

“All work on this ord~r iS saj~ct to inspection and test by the
Government at any tim~ and placa. Tho Govornmant ~ality
representative who has baan dalagatad NASA quality assurance
functions on this prarem~t shall ba notifi.d immcdiataly upon
receipt of this ordsr. Th@ Govarnmant r-prcsantativo shall also
ba notifiad 4S hours in advancs of UC timo that articles Or
materials ara ready for inspection or tast.”
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8.5.7 PROCUREMENTS THAT Do NOT REQUIRE GOVZ=NT SOURCE
INSPECTION (GSI)

Procurements that do not r-quira GSI shall include the following
statemant:~

“Th8 Government has the right to inspect any or all of the work
included in this ordar at the suppliar’s plant.”

a.s.a WELD FI~ ~TAL AND FASTENER INTEGRITY

Weld rods, wald wirs, and such procurements shall meet the
requirements of MSFC-STD-655 (Appendix A).

Procurement, application, screening, inspection and test of
fasteners shall conform with the requirements of GSFC
specification S-313-1OO.

8.5.9 DEVELOPER QA ACTIVITY AT SOURCE

When developer QA activity is rc~ired at a suppliers plant as
determined by paragraph 8a, the procurement document shall so
indicate.

8.5.10 ~SUBXISSION OF NONCONFORMING ARTICLES OR ~TERIALS

Nonconforming articles and materials returned to the supplier by -
the developer and subsequently resubmitted by th~ supplier shall
bear adequate identification of such resubmission. Reference
shall be mad. to tha developer’s nonconformance document, and
evidence provided that the causes for the nonconformance have
been corrected and actions have been taken to preclude
recurrence.

8.6 REVIEW AND APPROVAL OF PRo~

Quality assuranca parsonnel shall review
documsnts boforc their release to ensure

~s

and approve procurement
that applicable

requiremea~ of this documant are includad. Th6-reviews shall be
documented.

8.7 PRO~ =H BY THE w~

Th@ developor shall forward procurement documents to th8
Government rspr@s8ntativa to review for ccmplianca with contract
requirements and to determina tha n~ed for Government sourcs
insp~ction. Such Government.inspection shall not replacg
developer sourcm inspection or relieve the developer of his
responsibilities for pr~uct reliability, ~ality, and safety.

. .
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8.8 DEVEMPER SOWRCE INSPECTION

The developer shall perform source inspection
subcontractor’s or supplier’s facilities when
procurement documentation or when one or more
conditions.~xist:

at the
directed by the
of the following

a. In-process, end-item controls, or t~sts that are
destmctivs in nature prevent the develop-r from verifying
quality in the devolopcr’s facility.

b. It is not fcasibla or economical for the developer to
detenninc ths ~ality of procured articles solely by inspections
or tests performed at the d8velop@r’s facility.

c. Qualification t~sts are to be performed by the
subcontractor or suppliar.

d. Products aro shipped directly from the source to NASA,
by-passing the davelopor’s insp~ction faciliti~s.

8.9 DEVEUPER RECEIVING INSPECTION

A controlled, documented rscaiving inspection system that covers
all purchased products is required to ensura compliance with
procurement documents.

All procured products shall be processed through an incoming
inspection and testing system prior to fabrication.
Nondestructive ●valuation (NDE) may ba ussd provided controlled
documentation and cartified personnel ar~ employed. Th8
receiving-inspection systam shall consist of ths following:

Procur@d products shall b. accompanied by inspection
and te~; racords as ●videncc that th@ suppli-r is in compliance
with purchase r-~iremants and shall be accompanied by tho
required data directly traceable to ths products. The records
shall givo avldence of dsvaloper and Government source
inspactiono

b. In8pactions and tests shall b- conduct*d in accordance
with written proc8duros on solccted characteristics of tha
products to varify their acceptability. Particular ●mphasis
shall ba placad on th@ salaction of characteristics that hava not
been dev~loper-sourcs inspacted and those for which
nonconformances ars difficult to detect during 8ub80~@nt
inspection and test. Test results shall be comparad on a sample
basis with test r~sults providad by tha supplier. Disassembly
shall b. performed periodically for datailed verification whan
required by tho procurcmant document or the procaduras.
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c. ~- supplier’s age control and limited-life product
records shall b- updated to reflact the racaiving inspection
activity.

d. ~en, during the d-sign phase, it is determined that a
material has a critical application, specimens of the material
shall be delivered with the purchased product and be subjected to

chemical and physical tests. Chemical analyses and physical
tests shall also b- performed on samples randomly selected from
each lot of materials in ordar to verify the product’s
conformance to specification requirements. It shall be verified
that all weld filler metal is in compliance with MSFC-STD-655.

e. Products and their records shall show acceptance or
nonconformance status when released from receiving-inspection,
and the products shall bc protectad for subsequent handling or
storage. Nonconforming products shall be submitted for Material
Review Board (MRB) action. Items awaiting inspection or test
results or MRB action shall be segregated.

f. Sampling inspection shall be used where tests are
destructive or for such items as nuts, bolts, and fasteners that
are not used as critical attachments (8.19).

9“ Receiving inspection and test records shall be
maintained, including copies of documents submitted by the
supplier.

h. Documentation shall be provided showing that the
electrostatic discharge control plan (8.12) is being cemplied
with during receiving inspection.

8.10 FABRICATION CONTROL

8.10.1 FABRICATION AND ASS~LY FLOW PLAN

In addition to tha general pcrfo~ance assurancs requirements set
forth in Section 1 (1.3 through 1.9), tha developer shall develop
a Fabrication and Assembly F1OW plan that covers all operations
(from start of fabrication to delivery), including the
inspections and tests, GSI inspection points, and all special
processes to b. used. A preliminary flow plan and a final flow
plan shall ba submitted in accordance with Appandix C herein.

8.10.2 DO~NTATION

The developer shall USa a do~sntation system (consisting of
items such as fabrication orders, assembly orders, shop
travelers, and repair procedures)”to control the flow of hardware
through the manufacturing phase. Controls shall ●nsure that only
conforming product iS raleased and used during fabrication and
that those not rewired for th~ operation involved are removed
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area and properly stored. Traceability shall be
accordance with par. 8.4. Fabrication documents
or reference:

a. Nomenclature and identification of the article.

Tooling, jigs,b. ‘5 fixtures, and other equipment to be
used.

c. Characteristics and tolerances to be obtained.

d. D@tailed procedures for controlling processes.

●. Spatial conditions to ba maintained such as
environmental conditions or precautions to b. obsoned.

f. Worhanship standards par paragraph 8.10.3.

Controls for parts, materials, and articles which have
defini~~ characteristics of quality degradation or drift with
age, use, or storage. Tho controls shall includa requirements
for recording and maintaining dates, tires,or cycles for
determining ●nd of lif8.

h. Traceability to tho individual and equipment performing
each fabrication and assembly operation.

Developar assurance parsonnel shall ●nsure that manufacturing
operations aro in complianc8 with up-to-date controlling
documents.

8.10.3 FABRICATION REQUX~S

The requirements of NHB 5300.4(3A), NHB 5300.4(3G), NHB
5300.4(3H), NHB 5300.4(31), NHB 5300.4(3J), and NHB 5300.4(3K)
(Appendix A), shall b. implemsntsd. Wor~nship standards may be
used to show acceptance critaria. When samples showing
acceptance critaria ara noccssary, thay will bc jointly selected
by tha davolopor and NASA or its quality rcprescntativa.
Standards all b. kapt currant and shall ba ussd to train,
certify, and roccrtify parsonncl whan appropriate. Any material
used for to-c stsiping m~t msat tha roquir~mants of matarials
selection and parformanca ●s spoc~fiod in Section 6.0~ Materials
and Process.s Control Roquirsm@nts. In particular, as ths
material is typically a pi~~ntod ●poxy, it must me~t tha
outgassing requirements spacified in paragraph 6.2.4.

8.10.4 PROCESS EVALUATION AND CONTROL.

Controls shall b. implemented for processss for which high
uniform quality cannot ba ●nsured by inspection of products
alona. Nondestructive ●valuation (NDE) methods may be us-d
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provided controlled documentation and cartified personnol are
employed. Process procedures shall be prepared and shall
describe th- following:

a. ~eparation of tha processing equipment, solutions and
materials..’-

b. Preparation of tha products to b. processed.

c. Detailed processing operations.

d. Conditions to be maintained during each phase of the
process including environmental controls.

e. Methods of varifying tha adaquacy of processing
materials, solutions, equipment, environments, and their
associated control parameters.

f. Inspection and test provisions.

9- Records for documenting the results of process
inspection, test, and verification.

The developer shall provide for the certification of ●quipment
used in selected processes. Racords of certification test
results shall be maintained. Equipmant shall be recetiified as
indicated by tho results of quality su~eys, inspections, tests
or when changes are made that may affect process integrity.

8.11 CONTAMINATION CONTROL

The quality assurancm parsonnel shall ensure that the
requirements of the
being complied with

8.12 E~CTROSTATIC

The developu 8hall

Contamination Control Plan (Section 9) are
during all phas~s of the program.

DISWGE CONTROL

dascrib~ in tha PAIP (paragraph 1.3) the
program to control Electrostatic Discharga-(ESD) for ●lsctrical
and electronic pa-, assamblias, and ●quipment susceptible to
damage causad by static ●lectricity. Tho progru shall address
provisions for work ar~a protection, handling procedural,
training, hardwara prot~ctiv~ covering, packaging for dalivery,
and Quality Assuranca v~rification of confomancs. Procedures
shall be developad in accordance with DOD-HDBK-263 and
DOD-STD-1686. Tha devaloper shall also invoke applicabl~
requirements for ESD control on subcontractors and SUpplierS.

8.13 NONCONFO~CE CONTROL “

The developor shall o~rate a closed-loop nonconformance control
systcm for failures and discrepancies. The system shall include,,
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provisions fOr th~ folloving:

a. Documentation of ●ach nonconformance@traceable to the
specific product on which it occurred.

b. Assignment of a unique and traccablc document number
for each f~iluro and for those discrepancies designated for
Material Review Board (~) action.

c. Description of
characteristic or d-sign

d. Conducting and
determine tha causa.

the nonconformance and the required
critoriae

documenting analyses and examinations to

c. Implementing and documenting timely and ●ffective
remedial and praventiva action on tho pr-ucts and applicable
documents.

f. Disposition of tha nonconforming product.

9* Signatures of authorized personnol on tho appropriate
nonconformance documents.

h. Accumulating data in summary repofis.

i. Performing analysas from tha pafi leval of assembly and
higher to id~ntify advorss trends and to provido for thear
correction.

j. Closeout of nonconformanc~ documentation after
verifying that ●ffectiva remedial and preventive actions have
been taken on the nonconfo~ing afiiclos and any othsr articles
affected.

on requast, a report of tha analyses roquirod by items d. and i.
shall bc readsavailabla to NASA. Products that d-pati from
specified rqiramsnts shall bo idantlficd and~ if practicable
shall b- i801atad for r-viaw action. Tho systcm shall include
provisions for controlling nonconforming products that cannot be
iselated frm tha normal channels of manufacture.

If failure raporting is covorcd in the Reliability Section
(Section 7) of the PAXP, it shall describe how tha
responsibilities and procodurcs interfaco with the Wality
assuranco activiticso Tho discropanq and failure-control
sections of the plan shall ba cross-rmf~ronc~.

8.13.1 CONTROL, DISPOSITION, AND-REPORTING 0? DIS~PANCIM

8.13.1.1 ~ - Documentation of discr~panci~s shall
start with tha recaipt of procured parts, materials, or other
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products, or tha initiation of in-house manufacturing, whichever
occurs first. Each discrepancy shall be documented on the
appropriate developer form promptly after discovery.

8.13.1.2 al Review Dosltiom
. - Discrepant products shall

be reviewe~by developer QA and, as appropriate, engineering
personnel and shall be subjected to one of the following
dispositions:

a. Betwn for Re ork or Completion of Operationsw - The
product shall b- returned using established and approved
documents and operations. During rework, the product shall be
resubmitted to normal inspection and tests.

b.
develoDer nroce~es for ident~a. c~Do sing
9f scr~

1le~.
c. - Tho developer shall provide the

supplier with nonconformance information and assistance, as
necessary, to parmit remedial and preventive action.

d. t to terial Review B- - When the
dispositions, as described above, are not appropriate, the
discrepant products shall be submitted to the Material Review
Board,(MRB) for final disposition.

Products disposed of without referral to MRB shall be
subject to review by the Government quality representative.
Initial review dispositions shall be recorded on nonconformance
documentation.

8.13.1.3 Review Board (~ - ~ decisions on
nonconformance shall b- submitted to NASA in accordance with
Appendix C herein. Othar provisions of the KRB follow:

a. ~. Th@ MRB shall comprise, as a minimum,
the follow- mubars:

1) -slopar quality reprsscntativa, chairman.

2) ~olopar ●ngincaring representative

3) Government quality rcpres~ntativg.

The developer shall salect members on the basis of
technical competence. The Government representative on the board
shall approve tho membership. -

b. - Tha ~ shall have the
responsibility to:
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1) Datermine disposition of submitted Product~o NOTE:
All MRB decisions that are not unanimous must b. referred to
higher authority (developer and NASA) for resolution.

2) Ensure that remedial and preventive actions,
including ~einspection and retest requirements~ are recorded on
the noncon.fomance document prior to di~po~itiono

3) Perform trend analysis of discrepancies.

4) Ensur@ that ~B records are maintained.

C. ~ - In addition to the dispositions listed
in 8.13.1.2, ths NRB shall have authOrlty for tie following:

1) -- ma NRB shall approva repairs? except as
noted below. Standard Repair Procedures shall be submitted to
NASA in accordance with Appendix C herein. ThO KRB shall
authorize the usc of th~ procedures for ●ach in~tanc~ of repair.
The ~B shall ●nsure that the hardwara reliability and quality
are not compromised by ●xcessiva repairs.

3) ps~-as-~. (Except as stated below. Also, see
NOTE).

MRB disposition shall not adversely affect the safety,
reliability~ durability, parformancer interchangeability, weight,
or other basic features of th8 hardware.

Dispositions that, in tho opinion of tha MRB, will adversely
affect any of tha foregoing or which ar- contrary to any of the
re~irements of tha contract must ba submittad as a waiver
request (s8. Figuro 4-3, hsr@in) to tha Contracting Officer for
approval in accordance with ths project Configuration Plan,
(paragraph 8.3 and Appendix C herein).

N-% Th* products shall ba withheld from further processing in a
controlled ~ until direction for disposition is given by the
Contracting Officuo

8.13.1.4 Mat~viav - Th@ develop-r may,
with apprOval of NASA or its authorized ~ality r@pra8QntatiV8,
delegate NRB responsibility to suppliers.

8.13.2 CONTROL, REPORTING, AND DISPOSITION OF FAI~

8.13.2.1 ~* A malfunction or failure report
shall bs written for ●ach dapatiure from dcsignr perfomance~
testing, or handling requirements that affect tho function of the
flight segmant or flight suppofi ●quipment or could possibly

Revision A 77 Au~st 1991



GSFC 420-05-01

Corapromis.mission objectives. This includes test equipment
(GSE) that interfaces with the flight or flight-support
equipment.

Other prob~ms or anomalies that arm unusual or that might affect
other areas shall also b. cited on a malfunction or failure
repofi. -

Repofiing of hardware failures shall begin with the first power
application at the lowest level of assembly or the first
operation of a mechanical itam: it shall continue through formal
acceptance by tho NASA project offica and tho postlaunch
operations, as required by the contract. For software problems,
operation of this malfunction reporting system shall begin with
the first test US* of the software item with a hardware item of
the mission system at the component level or high-r.

a. ~rt Proce~- A malfunction or failure report
shall b. initiated i~ediatcly aft8r the failuro has occurred.
(See Figure 8-la, b, and c, for a sample repo= fore). The
developer may us. his ●xisting form for repofiing if it complies
with the requirements of the GSFC Malfunction Report form and is
approved by ths Contracting Officer. The report shall be filled
out in accordance with the instructions on F~gUr@ 8-lc. It shall
be given an Impact Rating as soon as practicable (s@a par.
8.13.2.3), to ba labeled and noted on the last lin~ of Block (17)
of the form. It shall also b. given a Corrective Action
Effectiveness Rating as soon as tho failure has been analyzed and
the corrective action devised. This shall ba labaled and noted
on the last line of Block (19) of the form in accordance with the
Risk Rating criteria statsd in paragraph 8.13.2.3, below. The
Corrective Action Eff~ctivencss Rating shall bo updated if
appropriate, basad on technical r~-asscssmant prior to close-out
and this final Correctiv@ Action Eff@ctiv@ness Rating labeled and
noted on the sixth lina of Block (20) of the form.

The reports shall bo submitted to NASA in accordance with
Appendix C heroin and tho idantical information shall ba given to
the in-plant Govarnaent quality reprasentativo. Ths failure
repofi data shall ba suhmittsd in hard copy and in a computer
readable fom which shall ba as an ASCII file (with hard-copy
documentation of filo structures and filo nam~s). ma required
medium is flaxibla disk(s) cempatiblc with 1~-PC DOS, MS DOS, or
other compatible DOS.

The disks may bg (1) 5.2S inch, doubl~-sided, doubla-density (DS-
DD), 360 kilobyte, (2) 5.25 inch high density (HD), 1.2 megabyte,
(3) 3.S inch, DS-DD, 720 kilobyte, or (4) 3.5 inch, HD, 1.4
megabyte. ThQ hard copy submittals shall ba mad- as tha updating
actions OCcur on .a~ ~, and.~g itaration submitted to the NASA
for closur. shall includ~ a COpy of all refsrsnced data and shall
have had all corr~ctiv~ actions accomplished and verified.
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The submittal of the data in the above specified computer
readable form shall bc in monthly composite updates of all
currently open malfunction repofis (with each data item
separately identified to its respcctiva MR). When each ~ is
closed, th

k
next monthly computer composite shall carry the

closure up te of all Form 4-2 data on that MR.
..

The developer shall maintain a master report file which contains
all supplementary data such as failure analysis and records of
meetings.

b. -us Su~- A summary of tho open malfunction or
failure repo~s shall b- submitted as pa= of tho Performance
Assuranc@ Status Report (1.6). Th* summarias shall list each
problem or failura as a saparate line item and provide complete
identification of the affectsd hardware (pan and serial
numbers), the environment, data of occurrence, and a brief
description of ths failura, its causa, and tha corrective action
to b. takan. Befora ramoving any item from tho ‘opan” list, the
last s~ary repoti shall show th~ corrective actions actually
taken and tha date closad.

8.13.2.2 ~* A Failure Review Board (FRB)
shall be established and, as a minimumt shall comprise the
following:

Developer quality,or reliability representative
(chai&;n).

b. Developer project manager or his representative.

Developer ●nginsoring representative who is responsible
for th~”failcd item.

d. Government In-plant representative.

The dsvalopar shall salect members on ths basis of
technical ~tencc. The Government representative on the board
shall appr~ tha m-rship.

The FRB shall obtain the assistance of appropriate groups and
personnel to ensura that all failures are investigated, analyzed,
and their causes determined. Failures involving EEE parts shall
be coordinated with tha PCB (par. 5.4). Investigations and
actions shall be coordinated with NASA and documented on a
malfunction or failure report. Trend analysis shall be performed
and corrective action taken. Where it is dstsrmined that the
affected item iS discrepant, the FRB will refer it to the MRB fOr
disposition in accordance with paragraph 8.13.1.3. Configuration
changes, if ra~ired, shall ba in accordance with paragraph 8.3
and the EOS Configuration Management plan, GSFC 420-02-02.
Closeout of ●ach failur~ shall r~~ire verification that remedial
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and preventive actions have been accomplished in the item on
which the failure occurred, that necessary preventive design
changes in the item have been accomplished and verified in test,
and that effectivity of preventive actions has been established
in other affected items. The FRB chaiman, denoting approval of
the entire+Board, shall sign the malfunction or failure report
closeout before submitting it to NASA in accordance with Appendix
C herein. ‘In addition, “Red Flag” reports shall be signed off as
prescribed in par. 8.13.2.3. Malfunction and failure reports
shall not be considered closed until signed by the authorized
Government representative.

8.13.2.3 ction Re=ort R- R- Each malfunction
report shall ba assigned a two-factored ~ating to be used in risk
assessment, as follows:

The first rating factor, the -~, identifies the impact
the problem or malfunction would have on the flight hardware
and/or software performance capabilities if it occurred during
the mission. This Impact Rating should ba proposed at the time
the MR is initiated (se@ par. 8.13.2.l.a), updated as a Risk
Rating after failure analysis and corrective action definition,
and finalizsd prior to closurs. Redundancy shall be ignored in
establishing this rating. A failure Impact Rating of “l”, “2”,
or “3” shall b- assigned on ●ach report, based on the following
criteria:

a. Itln - Catastrophic or major degradation to mission,
system or instrument performance, reliability,
or safety.

b. Nan - Significantly degrading to mission, system or
instrument perfomanco, reliability, or safaty,
dcfinad as:

(1) Appr*citile change in functional
capability, or

(2) Appr@citila degradation of ●nginsering or
scianca telemetry, or

(3) Causes significant operational difficulties
or constraints, or

(4) Causes reduction in lif-tima.

c. u3n - Negligible or no impact on mission, syStem or
instrument performance., reliability or safety:

The second rating factor, ven~ t
shall ba assigned a numerical rating which depends on the
confidence in understanding both tho causes of th* incident and
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the effectiv~n~ss of tho corrective action. This assessment
shall ba basad on tho following critaria:

a. “An - mown causa coupled with certainty of the
< effectiv*ncss of corrective action.-.

b. ~“ - Unbown cause coupltd with cartainty of the
effectiveness of corr8ctiva action.

c. Mca - mown cause coupled with uncertainty of the
effectiveness of corrective action.

d. NDW - Unknown causa coupled with uncertainty of the
effectiveness of corrective action.

Any repofi with an Impact Rating of “1” or “2”~ coupled with a
Corrective Action Effectiveness Rating of “C” or “D” (i.e., with
tiown or unknown cause whera the confidence in tho ●ffectiveness
of th~ corrective action is uncertain) shall ba designated a “Red
Flagn repofi.

All ‘Red FlagW r-ports require project manager signoff (both
developer and EOS Project) for report closa-out. All ‘Red Flag”
reports shall b~ highlighted at the GSFC flight assurance reviews
(see par. 2.3).

8.14 ALERT INFORMATION

The developer shall review Alefis and SAFE-Alerts that document
problems with parts, materials, processes, and safety as reported
through the Government-Industry Data Exchang@ Program (GIDEP).
Also, NASA may provide tha daveloper other special notices (e.g.
NASA TWX alerts) of general problems. The developer shall notify
NASA of any Ale~s or problsm notices which have or may have an
effect on tho contract hardware. In accordance with Appendix C
herein, the davelopar shall submit responses to these Alerts and
problem notices, which inform NASA of the applicability of the
problem to project hardwar~ and any follow-up action proposed.
Status s~ ics covertng ●ach applicable Alefi received in a
30-day period shall b. submitted as pan of tho Performance@
Assurancs S~tu8 Raport (1.6). The developer shall also respond
to any specific NASA inquiry on the applicability of any part or
materials problgm to th~ contract hardware. [If the developer is
not a member of GIDEP, NASA may provide tha d~veloper with
selected Alerts and sAPE-AIsfis, and the developer shall review
them and notify NASA of problems potentially affecting the
contract hardware.]

The developar shall propara Alerts on problems that ara within
ths scopa of tha Alefi system. If the developor participates in
GIDEP h8 shall stimit a copy of the Alert to NASA when submitting
it to GIDEP. If ha does not pafiicipate in GIDEP he shall ..
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preparo AlafiS (DD Form 1938~ Figure 8-2) and submit them and
supporting data to NASA for appropriate action in accordance with
Appendix C herein.

8.15 INSPECTIONS AND TESTS

The devolo~r shall plan and conduct an inspection and test
program w~ch demonstrates that contract, drawing, and
specification requirements aro met. Inspections and tests shall
be performed on products before they are installed in the next
level of assembly. Inspection shall include a review of product
records. Each inspection and test shall b* traceable to the
individual responsible. Quality assurance personnel shall
approve all manufacturing documentation prior to its use.

8.15.1 PLANNING

The developer shall plan for inspections and tests and for a
documentation system that substantiates their accomplishment.
The planning function shall provide for:

a. Orderly and timely inspection and tests at the earliest
opportunity and through all phases.

b. Coordination and sequencing of inspection and tests
conducted at successive levals of assembly to ensure satisfactory
articles and materials and to ●liminate unnecessary testing.

c* Availability of handling ●quipment and calibrated
inspection and test equipment.

d. Coordination of inspections and tests conducted by the
designated Govarnmant Quality Representative.

e. A documented listing of those inspection procedures
utilizing sampling plans (paragraph 8.19)~ including tha samplin9
rationale. This shall bo maintained as a part of ths inspection
planning documentation and shall ba available to NASA for review
upon requast.

8.15.2 INS~CTION AND IN-PROCESS TEST PROCEDURES

Inspection and in-process test activities shall ba conducted in
accordance with documented procedures physically located at the
applicable inspection or test station. The degrea of detail in
the procedures shall bc commensurate with tha complexity of
inspection or in-procoss tast operations. Inspection procedures
may ba a part of tho manufacturing control documentation. All
procedures shall include, as applicable, th@ nom@nclaturo of the
articls, characteristics to ba inspacted or testad, accept/reject
criteria, and spatial consideration regarding measuring or test
equipmant, standards, safety, and ●nvironment.
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8.15.3 INSPECTION ACTIVITY

As a minimum the inspections in the following paragraphs are to
be performed.

~,

8.15.3.1 &-PrOCeSS InSReCtion This task shall be performed at
all lev81s”of assembly in keepi;g with tha following
requirements:

a. ma configuration, drawing re~irements, and
worbanship shall b- verified prior to tho naxt step of
fabrication or integration: characteristics shall bc verified
that cannot ba verified later without destructive disassembly.

b. In-process inspection shall ba done in a clean
environment in accordance with tho Contamination Control Plan
(see par. 9.2).

c. In-process inspection personnel shall be certified for
the selected processes and inspections.

d. In-process verification below the component level shall
includa ●lectrical int-rface tests (paragraph 3.3.1) of
assemblies prior to being integrated into the-next higher level
of hardwara.

8.15.3.2 ~* This task shall be performed at all
levels of assembly:

a. Configuration, wor)ananship,and test results shall be
verified bafora installation or us. with thm next higher level of
assembly.

b. V@rify that all nonconformances havs been processed and
all open items havo Man transcribed into tho nsxt level of
inspection or-fabrication documents.

c. Final ins~ction shall be don. in a clean ●nvironment
in accordance with the Contamination Control Plan.

d. Final in8pction parsonnal shall ba cofiified for the
selected procusos md inspections.

8.15.3.3 ~-It~naU ● This task shall be performed to:

a. Verify that configuration, test r-suits, worhans~ipt
and the Acceptance Data Paclcage(se. pare 8.23) is in compliance
with the contract. .

b. Varify that NMA has authorized tha delivery of the
end-it- with such Open nonconformances and Urircsolv*dtasks that
may ●xist.
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~“ storad and stocked parts,
~~;~;?~:s, and flight or spare hardware shall be periodically
inspected and tested for proper storage environment and packaging
to prevent deterioration or damage. The developer shall identify
in the PAI.~the hardware and the frequency of th~ inspection.

>
8.15.3.5 minted Wirina Board Inspections and Tests. Printed
wiring boards shall conform to the requirements of NHB
5300.4(31), HIL-P-5511O, or a NASA-approved developer
specification, and shall be qualified by test and inspection
resultS. Test coupons and test/inspection procedures shall be
submitted to NASA for evaluation upon request. NASA RP 1161,
“Evaluation of Multi-layer Printed Wiring Boards by
Metallographic Techni~es, *Oshall b. used for performance of

these tests and for the interpretation of the test results.

8.15.4 QA ACTIVITIES DURING THE INTEGRATION AND TEST PMASE

Assurance personnel shall ●nsure that the subassemblies,
assemblies, components and contract ●rid-itemsare integrated and
tested in accordance with controlling documants. Articles
undergoing test shall not be adjustedt modified~ repairedt
reworked, or replaced ●xcept as specified in ●stablished
documents, or in accordance with KRB actions. Tho status,
configuration, and integrity of tha hardware must be maintained
and documented. Integration and test activities shall be
conducted in a clean area in accordance with the Contamination
Control Plan.

Assurance personn~l shall providg su=eillanco of all tests: the

extent shall b- dsfined in QA and test documonts by quality
assuranco
following

8.15.4.1
personnel

a.

b.

c.

d.

management. X a-minimum tho activities in the -
paragraphs shall ba performed.

~. Prior to testing, th~ assurance
shall verify:

Tha prcscncs of approvsd inspection and test documents.

= identification of products.

Th@ configuration of products.

That test cquipmant
for the duration of tha test.

● . T@st satup and tast

8.15.4.2 ~.
personnel shall:

is within thg calibration period

configuration.

tiing tests tha assurance

a. Ensure that tests aro conducted in accordanc~ with
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approved specifications and procedures.

b. Ensura accurata and complete recording of data and
results.

.
c. ,fiocumentrework, repairs or modifications.

d. Documant nonconformances.

8.15.4.3 ~. S*seWent to testing,
the assurance porsonnal shall:

a.

b.
documents
products.

Ensure proper disposition of afiiclcs.

Verify that test results, reports, and nonconformance
are accurata, complete, and traceable to the tested
tiy additional nonconformances shall b* processed in

accordance with 8.13.

8.15.5 UCORDS OF INSPECTIONS AND TESTS (CO~NENT LEVEL
TO MD-I-)

8.15.501 -al ~. Tho davalo~r shall pr~pare and
maintain racords, including logs, of all inspactlons and tests to
show that all op~rations hav@ bo~n psrformad, ths objectives met,.- and the ●rid-itemfully vsrifiad.

8.15.5.2 ~. Records shall cover ●ach component, subsystem,
and system. As the hardwara is integrated, records of
lower-levsl assembly products shall be combin~d into those for
the end-item as a msans of compiling a continuous, chronological
history of identified hardwars, fabrication, assembly,
inspection, and tests as wall as other actions or data important
to a complete assuranco record, such as idla periods (storage),
movement of tha end-item, repairs, approvals, maintenance,
configuration data, ●te.

Assuranc@ pusomal shall varify that records arc complste. The
records s&ll b r8tained at tho dcvalop~r~s facility for a
minimum of fiv~ years aftar launch of thm hardwars or othemise
as prescr~ by tha contract.

8.16 CONFI~TION VERIFICATION

Assurance personnol ara required to verify that tha as-built
product complies with tha currantly approved as-designed
configuration listing and is in accordance with approved
configuration documents as r~quired by tho Configuration
Management Plan and with paragraphs 8.3 and 8.4. Tha
configuration shall be maintained and controlled throughout the
program.
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Configuration verification is required as a part of all
inspections (s*- par. 8.15.3). A nonconformance report shall be
initiated in accordance with par. 8.13 for any deviations of
inspected as-built hardware from tha current approved
configuration. -y configuration nonconformances that are not
corrected Shall be documented on a DeviatiOn/waiver revest form
(see Figura 4-3) and processed in accordance with approved
configuration management procedures

For End-Item Inspections (s89 par. 8.15.3.3), ths developer shall
also provida an as-built configuration verification report in
accordance with tho requirements of GSFC 420-02-02 for inclusion
in tha End-It8m Data Package. This verification report, based on
inspection of tho as-built hardwar8 and review of records of
lowor levels of assembly that are not visually verifiable at the
time of end-item inspection, shall list all nonconformances of
the as-built hardware and software from the latest approved
configuration.

The as-designed configuration and updates, as well as the as-
built configuration verification repofi, shall be provided in
accordance with the Contract configuration management
requirements and included in tha Acceptance Data Package (see
par. 8.23).

8.17 METRO~GY

8.17.1 GENERAL REQUI~S

The developer shall ●stablish and comply with a documented
metrology system that ●nsures that measurement standards and
equipment (including GSE) ara sa18ct8d and controlled to th~
degree necessary to meet drawing requirements and functional test
requirements. Tho system shall b. in accordance with provisions
of MIL-STD-45662 (Appendix A).

8.17.2 INSTR~NTS USED FOR ~URING

Tools, gag-, jigs, and fixtures which measur~ dimensions,
contours, ox locations affecting quality characteristics shall be
checked for ●ccuracy prior to us.. Also, test ●quipment and
instnments (including GSE) usad in functional test of the
hardware shall b. calibrated to standards appropriate to their
test uses and shall b~ chackad for accuracy in accordance with
appropriate procedures prior to USQ. Chack8 and rocalibrations
shall be made at predatarmincd inta~als to ●nsure continued
accuracy.

8.17.3 PRODUCT KEAS~ PROCESS

The sum of random and systematic ●rrors in any article Or
material measurement process shall not exceed ten percent of the
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tolerance or matarial characteristics being measured. Uh8r8
state-of-tho-art or other considerations mako this provision
impossible or impracticable the developer shall maintain a list
of exceptions, and they shall be available for review upon
request. .

%
8.17.4 &IBRATIoN m~m PRocMs

The sum of random and systematic ●rrors in any calibration
measurement process shall not exceed 25 percent of the tolerance
of the paramater baing measured. Whar* stats-of-the-art or other
considerations make this provision impossible or impracticable
the developar shall maintain a list of thosa exceptions and they
shall be available for review upon request.

8.18 STMP CONTROL SYSTEX

The developer shall ●stablish and maintain a documented stamp
control system which provides the following:

Stamps, dacals, soala, and paints which are applied to
flighta~ardwars shall comply with tha criteria of 6.2.4 and shall
show that products hav~ undergona source and receiving
inspection, in-process fabrication and inspection, end-item
fabrication, inspection and storage, and shipment.

b. Stamps shall be traceable to the certified individual
responsible for their use, and records shall b. maintained to
identify the individual. Fabrication (manufacturing) and
inspection stamps shall be of different design.

c. Stamps shall bo applied to rscords to indicato ths
fabrication or inspection status of tha products.

8.19 SAMPLING PLANS

Sampling plans may ba used when inspections or tests arm
destmctiva, or whan data, inhcr~nt charact~ristics, or th~
noncritical •~lication of a product allows for a r~duction in
inspection or *ting. Such plans shall not jaopardizo quality,
reliability, or dasign intant. I9IL-STD-1OS(Appandix A) shall be
used for ●stablishing th. sampling plan raquiruants. Ths
sampling plan shall provida ●n avcraga quality loval that is
appropriate to thQ rslia,bilityr~quiramants of th~ projoct.
Sampling plans shall h idantifiad in tha applicable inspection
procedures, and a listing of thoso inspection procedures
utilizing sampling plans, i~lud~ng tha sampling rationale, shall
be maintained as a pafi of th@ inspection planning documentation
(paragraph 8.15.1).

.

Revision A 92 August 1991



8.20 TRAINING MD cERTIFICATION FOR
PERSONNEL

8.20.1 TWINING
>

WFACTWRING

GSFC 420-05-01

AND INSPECTION

The devel&er shall use trained personnel fOr implementing the
performan- assuranc~ program including interpretation of related
accept/r8j@ct criteria, and processes control. Training programs
shall be developed? documented~ irnplern~ntedt and maintained for
personnel who may hava an effect upon, or who are responsible for
reliability and quality.

8.20.2 CERTIFICATION AND RECERTIFICATION OF PERSONNEL

a. ~icat~- Devalopsr personnol who pcrfom or
inspect sclocted procssscs and operations such as soldering,
module welding, potting, encapsulation and radiography shall be
certified on the basis of ●violenceof comp~t-nce that includes
training and testing.

b. fic-
. - Developer personnel shall be

recefiified if th8y fail to perform satisfactorily in the
production of products or sa~ices, or because of changes in
techniques or required skills, or by the intemption of work
experience as ●stablished for thG process or operation.
Recetiification shall requiro retesting of tha individual to
demonstrate proficiency. Persons failing the retest shall not
perform tha tasks until thay receive additional training and
proficiency has bean demonstrated.

8.20.3 RECORDS

Records shall b. maintained of tha training, tssting,
certification, and rocofiification status of personnel.

8.21 HANDLING, STORAGE, WSERVATION, ~NG, LABELING,
PACXAGING, PACRING, MD SHIPPING

The developu shall prepare and implement procedures for the
handling, storage, pr~se=ation, marking, labaling, packaging,
packing, and shipping of all products. Proccdurss shall b-
submitted in accordanc~ with App~ndix C herein. The procedures
shall implemant tha requirements of NHB 6000.1 (Appendix A) and
the following paragraphs.

8.21.1 HANDLING

The prot~ction of products during the lifa of ths program shall
be achievsd through tha US8 of handling ●quipm@nt (including GSE)
and techniques which havg bocn certified boforo use. Evidence of
initial and pariodic proof-testing of handling ●quipment shall be
maintained.
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8.21.2 STORING, PREsERVATION, ~ING, LABELING
PACKAGING, AND PACKING

Products shall be stored, presemed, marked, labeled, packaged,
and packe~to prevent loss of marking, deterioration,
contamlnat30n, or damage during all phases of tho program.
Stored and stocked items shall bc controlled in accordance with
documented procadurcs and bm subject to quality sumeillance as
stated in paragraph 8.1S.3.4.

8.21.3 SHIPPING

For inst~ents that ara sansitivc to damaga from mechanical
shock or extreme tempcratura ●xposura? monitoring devices shall
be included at appropriate locations within the shipping
containers to provide ●violenceof any ●xposure to potentially
damaging shipping stresses.

Prior to shipping, quality assurance personnel shall ensure
that:

Fabrication, inspection, and test operations have been
comple~;d and acc~pted.

b. All products ar- identified and mark@d in accordance
with requirements.

c. The accompanying documentation (developer’s shipping
and property accountable form) has baen reviewed for
completeness, identification, and quality approvals.

d. Evid@ncc ●xists that preservation and packaging are in
compliance with requirements.

●✎ Packaging and marking of products, as a minimum comply
with Interstate Commarca Commission roles and regulations and are
adequate to ●nsuro safe arrival and ready identification at their
destinatioa8.

f* - loading and transporting methods are in compliance
with thosa designated in tha shipping documants.

9“ Integrity seals are on shipping containers and
externally obsa~abls shock or temperature monitors do not show
excessiva environmental ●xposure.

h. In the ●vent of unscheduled removal of a product from
its containsr, tha ●xtent of reinspection and rstest shall be as
authorized by NASA or its representative.

i. Spatial handling instructions for receiving activities,
including obsenation and recording requirements for shipping-
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enviromant monitors, ara provided ~h-re appropriate.

The developcr~s quality assurance OrganiZatiOn shall verify prior
to shipment that the abova requirements have been met. QA shall
sign off appropriate shipping documents to provide evidence of
this verification.

8.22 GO=tiENT PROPERTY CONTROL

8.22.1 DEVELOPER’S =SPONSIBILITY

In accordance with the provisions of tho contract, the developer
shall be responsible for and account for all property supplied by
the Government including Gover~ent propefiy that may be in the
possession or control of a supplier. The developer’s
responsibility shall include, but not b- limited to, the
following:

a. Upon receipt, examine products to detect damage that
may hava occurred in transit.

b. Inspection for quantity, completeness proper type~
size and grade as specified in the shipping documents.

c. Provision for th~ protection, maintenance, calibration,
periodic inspection, segregation? and controls necessary to
prevent damago or deterioration during handling, storage,
installation, or shipment.

d. Maintenance of records which include:

(1) Identification of the propefiy.

(2) Ucation of the property.

(3) Dates, types, and results of developer inspections,
tests, and other significant ●vents.

e. Any functional tests shall be performad on the product
only if such tasts arm direct-d by th~ NASA project office.

8.22.2 UNSUITMLE GO~ PROpERTy

The propefiy shall be processed in accordance with Government
procedures and 8.13. Th@ prope~y shall not ba dispositioned,
repaired, r~worked, replaced~ or in any way modified unless such
action is authorized by the contract or by tha Contracting
Officer in writing.

8.23 GOVE~ ACCEPTANCE “

Prior to acceptance by NASA, quality assurance personnel shall
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ensurs that dmlivgrable contract end-items~ including the
Acceptance Data Package, arc in accordance with contract
requirements. A copy of tho data package shall b. submitted to
NASA in accordance with Appendix C horsin and a copy shall
accompany ~ch ●rid-item.

-.,’
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9.1 “UPL$CABILITY AND

A contamination control
needs of tho instmcnt

DEFINITIONS

program shall
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REQUIREMENTS

b- conducted to meet the
and-the EOS Project. The contamination

control allowances for the instment d~veloped under this
program shall ba used to establish the contamination control
requirements for the integration, test, and mission use of the
inst~ent when integrated with the Obs@matory.

Contaminants are defined as thos* materials, ●ither at a
molecular or a particulate levol~ whoso presence degrades mission
performance. Tho seurco of these contaminants may b. the
Platfona, tha developer’s inst-ent, other instruments in the
payload, any material or ●quipment coming in contact with the
instrument, ths test facilities, and/or tha ●nvironments to which
the inst~ent is ●xposed.

9.2 CONTAMINATION CONTROL PLAN

The develop-r shall prepare and implement a Contamination Control
Plan (CCP) that includes contamination allowances, methods for
control, and verifications that the allowances have been met. At
least ona copy of all referenced analys-s, procedures, standards,
and specifications, with tha ●xception of Government standards,
shall be provided with the CCP. The plan shall be submitted in
accordance with Appendix C herein.

9.2.1 CONTAMINATION UWMCES

AS a basis for contamination control activities, the dsveloper
shall establish contamination allowances for performance
degradation of contamination-sensitive hardwara such that, even
when degraded by contamination within the stated allowance, the
hardware will moot its mission objectives. Th* contamination
allowances fos tha devaloper’s instrument shall reflect the
allowable contamination levels defined in par. 9.3, below. The
following information related to contamination allowances shall
be included in tha CCP:

-- The sensitivity of tho instrum~nt to contamination, the
contamination control concsrns, and potantlal sources of
contamination;

-- ma
degradation;

science requir~nts” and allowabla parformanco
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-- Contamination allowances for all sensitive surfaces.
These allowances are derived from the allowable performance
degradation, and shall be stated as surface cleanliness levels
(molecular and particulate) in accordance with MIL-STD-1246 or
equivalent,(se- Tables 9-1 and 9-2). Allowable outgassing and
particulate contamination levels shall also be defined for
materials ar subsystems near contamination-sensitive surfaces.
All analyses perfomed to assess instment sensitivity and to
derive contamination allowances shall be document-d.

9.2.2 CONTAMINATION CONTROL

The developer shall prascriba in tha CCP the measures to be taken
to ensure that ths contamination allowances established under
9.2.1 arc not ●xccedad. This shall include a description of the
facilities, and a description of all procedures used after
fabrication and during integration and test, interfacing with
other subsystems or the Obsematory, cleaning? bagging~
transportation, ●tc. An operations flow chart shall be included.

It is required that the total amount of outgassed condensable
volatile mattar from th- instrument stay within the outgassing
and pafiiculate contamination allowances in section 9.2.1, even
though tha construction matarials used satisfy tha unit
outgassing criteria for TML and CVQ4 prescribed in section 6.2.4.

Instruments shall bo d~signcd so that gases vented during ascent
and on-orbit will b. directed away from contamination sensitive
surfaces or areas of tha developar~sinstrument and adjacent
instruments.

The developer shall detail in th~ CCP tha methods of verification
(e.g. measurements, inspections, tests, and analyses) to be used
during ●ach phase of tha hardwars lifetime. For ●ach method, the
documented procsdura and data r-cording requiramcnts must be
enumerated or r~ferancod. Tha CCP shall includo criteria for
defining out-of-control conditions and planned methods of dealing
with them.

9.2.3 BAu-s

Bake-outs of wiring harnessas and tharmal blankets are raquired
since past ●xparlcncs has shown th~sa to b. major contributors to
the contamination laval of hardwara in tast and flight. For
highly contamination-sansitiv~ inst~ents, baka-outs of critical
subsystems before final instrument assambly may also bo
necessary. During these bake-outs, the outgassing must be
measured to ●nsure compliance with the allowances in 9.2.1. The
parameters (e.g. verification method, temperature, duration,
pressure) of such bak--outs must b- individualized, depending on
the materials used, the fabrication ●nvironment, and tho
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Table9-1
EQUIVALENT WAYS TO EXPRESS

PARTICUMTE CONTAMINATION ON SURFACES

II MIL-Sti1246B Level ] #of ~articles/cm2“ I PercentObscuration●’ II

300 1 0.02

400 4 0.09

500 13 0.3

II 600 I 30 ! 0.7
II

700 70 1.6

750 100 2.2 ‘I

800 150 33

900 275 6.0

“ Thisisnumberofparticlesvisibleon thesurfacewhen inspectedwithhighintensity
whitelightfroma distanceof10to30cm (6to12inches).Onlyparticlesofsize50
micronsorlargerareassumedtobevisible.

00 Thisisthepercentageofsurfaceareaobscuredbypmicles.

Table9-2
EQUIVALENT WAYS TO EXPRESS

MOLEC~ CONTMATION ON SURFACES

MIL-~-1246B hvel Mw massde osition
?

Mw layerthickness
(Ag/cm) (m) “

f~ k
A 1 10

B 2 20

II c 3 I 30 II
I D I 4 I 40

I

● Asuming themolecularcontaminationhasanaveragedensityof1g/cm3.
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established contamination allowance. The bake-out parameters for
each hardware item shall b- documented in individual bake-out
specifications and referenced in th. CCP.

9.2.4 THXL VACUUM TEST,.-

The Contamination Control Plan shall includ~ or reference the
contamination controls to b- ●xercised in preparing the thermal-
vacuum chambar and ths ncccssary fixtures and stimuli for system
level tests. Th@s* shall include tha operational procedures that
will b- followed to minimize the potantial contamination hazard,
from pumpdown through return to ambient conditions. Test phases
that represent contamination hazards and tha approaches to be
taken to minimize theso hazards shall be addressed. Pretest
measurements, monitoring methods to b- us-d during tho test, and
post-test moasuremants for v~rifying that contamination criteria
have not bo~n ●xceeded shall b- prescrib~d. Contingency plans
dealing with the possibility that contamination Crit@ria are
exceeded shall b. includsd.

9.3 INSTR~ CROSS-CONTAMINATION

Sinco EOS will contain many instmcnts with widaly varying
contamination sensitivities in C1OSO proximity to each other, the
inst-ants could contaminate ●ach other, thus jeopardizing each
others’ porformanca. In order to minimize this, ●ach instnment,
regardless of its contamination sensitivity, must meet the
following minimum cleanliness requirements.

The external surfaces of all instments shall be at Level 600A
or better (par MIL-STD-1246) upon delivery to the integration
contractor. Surface cleanliness levels shall be verified upon
delivery to th~ Obsa~atory contractor.

At the last hot cyclQ of tho instrument-level thermal-vacuum
testing, all inst~cnts shall outgas at a rate 1sss than or
equal to 1 x 10-7grams/squaxo c@ntimotsr/hour for 5 consecutive
hours at ~ xImum inst~ant operating temperature, as
measured by ● tamparaturc-controlled ~afiz crystal microbalance
(TQ~) loca~ within the test chamber and maintained at -20 C.
+/-2°C. Tha TQU must have a represantativm viw of tha
instrument.
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SECTION 10

sOFWARE ASS~CE =QUIRE~NTS

10.1 GEN~L =QUIR.EMENTS

The devel~er shall establish an organized program of software
assurance that includes verification and validation, quality
assurance, configuration management~ and nonconfonuance reporting
and corrective action. This software assurance program shall be
coordinated with the hardwara and system oriented assurance
program established to meet the requirements of the rest of this
document. The softwareassurance program shall encompass flight
software and firmware, ground support ●quipment software, and any
softwara purchasad or davelopad under this contract that is
related to flight mission operations. Specifically ●xcluded from
this requirement aro scienc- and data analysis software.

In preparing tha software s8ction of tha PAIP, (par. 1.3) the
developer shall dascribo tha softwaro management and assurance
approach that will be followed in developing and verifying the
software, and will address ●ach of tho following:

a. A brief description of tha softwara to be developed.

b. Management stmctura and responsibilities of the
organization(s) d~veloping and assuring ths software, and its
(their) relationship to the hardwaro and flight systems
development activities of th~ project.

c. Tha softwaxc requirements development and control
process, including th. procass for identification and control of
interfaces.

d. The softvaro dasign and implementation process,
describing th8 major steps that ar~ to b. followed in detailing
the design and implanting it.

e. Th9 general assurance process for software
development and its application to th~ specific software to be
develop-d. If csfiain of tho software itams ax. deemed more
critical than othors and diffarant managamcnt and assurancs
practices will bo usad, thesa shall bs dascribod.

10.1.1 DO-NTATION

The developar shall provide with thm PAIP a list of ths
documentation to b@ producsd for “thasoftware ●lsmcnts covered by
this assurance requirement. Thi8 list shall b- updated with the
PAIP in accordance with Appendix C hormin.
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The effectivity relationship of the iSSUanCe of versions of this
documentation to configuration management baselines rewired in
section 10.4 shall be documented.

10.2 VERIFICATION MD VALIDATION
.

The devaloper shall plan and implement a verification and
validation process to demonstrate that tho softwars is correct
and meets its requirements. It shall include testing,
walkthroughs or inspcctlons, and reviews.

10.2.1 SOFTWARE TEST PLAN

The developsr shall davolop and submit in accordance with
appendix c a software test plan for ●ach major software component
covered by this assurance requirement. Tha plan shall show the
requirement driven software acceptance tests and any
hardware/software integration tasts that will b@ dons to
demonstrate that tha software componant meats its requirements.
The plan shall includs the tests that will ba used to demonstrate
that ●ach softwars requirement has been satisfied, the
environment under which the test is to be conducted, the data
requir~d for the t8st, the ●xpected results, tast sch8dules, and
any special operating conditions required. It is to be updated
as requirements are updated and be included as part of ●ach
review required in section 10.2.5. This plan shall also describe
any special test support tools (i.e., simulators, emulators,
etc.) needed for the testing and any required support from other
organizations to perform the testing.

After acceptance of any version of the software, any changes to
the baselined version of tha software shall require issuance of a
new or revised test plan in accordance with the requirements of
the Project configuration management system. If the software is
updated, adequate regression testing is required and shall be so
identified in th~ test plan.

10.2.2 so~ TEST PROCEDURES

The developu 8hall prepars software test procedures that
implement tha softwars test plans required in 10.2.1.

10.2.3 SOFTW~ TEST REPORTS

The dev~loper shall prepare a software test repo~(s) that
summarizes ●ach of me software acceptance testing and/or
retesting activities. The report shall show which of the planned
tests were completed, confo~ance of the test results to the
expected results, the numbar, typ. and criticality of the
discrepancies found, the identification of components tested, and
an analysis Of any perfo~nce re~irements that the items tested
could affect. The actual test results shall ●ither be attached
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to the report(s) or maintained availabl,. T8st reports shall be
provided in ●ccordance with Appendix C herein.

10.2.4 SOFTWARE WALKTHROUGHS OR INSPECTIONS

The devclo~r shall conduct some form of wallcthroughsor
inspections on requirements, detailed design and code. The team
doing the walkthrough shall include individuals not responsible
for the development of the design or cod8 being reviewed and a
software QA member. NASA personnel shall not normally
participate in developer walkthroughs. However, in special
cases, at the request of the NASA inst-ent manager, the
developer shall make provision for inclusion of designated NASA
personnel in specific, identified walkthroughs. The walkthrough
process shall b. devised with the intent of finding errors or
omissions in tha design or coda. At tha developer’s option, the
process may ba used to ●nforca design and coding standards.

10.2.5 SOFTWARE mEws

The software review process shall includo both internal reviews
and external reviews.

The developer shall support threo external GSFC conducted
software reviews in addition to the Flight Assurance Reviews
described in s~ction 2.0 of this document: (1) a Software
Requirements Review (SW) (the requirements shall be baselined
prior to the ●arly design ●ffort), (2) a PDR and (3) a CDR. The
reviews shall address the following:

a. The Requirements Ravi8w shall address the definition of
the software requirements relative to tha system-level
requirements for ●ach software-hardware system within the
instrument and tha intarfacas of th8se systems with the EOS
Obsenatory and ground system. This review shall also formally
define the interfaca boundaries between the softwaro and hardware
in each internal softwars-hardware system. This Review shall
include a preliminary version of the Software Test Plan which
describes 0 ujor tasts to k perform-d to demonstrate that the
requiremen~ u- satisfied.

b. ~ Rsltiinary Design Revi@w shall present tho
software re~lremants, an architectural levsl design description,
and a requirements driven test approach.

c. Tha Critical Design Review shall describo tha software
detailed design, including the data flow and the interfaces, and
an implementation approach/plan. .

d. At each review, any qu~stions or issues relating to the
potential impact of the software on system safety shall be
addressed.
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Software review material shall address questions of
data s:~urity, including protection of software products from
unauthorized access and modifications, as well as protection
against loss from natural sources or operational anomalies.

.

For each e~ernal review, tho dcvclopar shall mast the
requirements given in section 2.2.

10.3 SOFTWARE QUALITY ASS~~

10.3.1 STANDARDS

Th@ dcvalop~rshall establish standards for software and project
documentation, including the documentation of software designs
and interfac* specifications. Unless otherwiso approved by the
Contracting Officer, the developer shall usa the NASA software
documentation standards contained in tho “Information System
Life-Cycle and Documentation Standards’$(App@ndix A).

The developer shall also set standards for code and for the
internal, code lev~l documentation.

10.3.2 ASS~CE ~CTION

The developer shall have an assuranco function which verifies
that th~ standards required by section 10.3.1 have been met. The
assurance function shall also verify that ths required test,
configuration management, and nonconformance reporting procedures
have been followed, and that walkthroughs are completed. The
software assurance function shall ba a part of the over-all
Project performance assuranco system established in accordance
with this documant.

10.4 SO-M CONFIGURATION XANAG~

The developer shall ●stablish ● software configuration management
process to magc requirements, design, coda, data, and
documentati~, and to track and report on tha status of changes
to them. * softwar- configuration management system shall be a
part of or XIl ~ conductad in C1OS. coordination with the
over-all Proj.ct configuration management syste8. This software
configuration managamant process shall includa, as a minimum, the
following ●lnants:

Identification of configuration it- that will be
baseli~~d and maintain- Ud.r configuration control. Th@
developer shall establish at laast thrae baselines, one after
each of tha fo~al software reviews required in section 10.2.5
and ona after the acceptanc~ test” has been conducted and the
software accepted for use.

b. A change classification and impact assessment process.
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The process must result in Class 1 software changes
being forwarded to GSFC for disposition. Class 1 software
changes are defined as those which affect system requirements,
software re~irements, system safety, reliability, cost,
schedule, and external interfaces.%

c. ‘-A Configuration Control Board (CCB) that reviews and
dispositions changes.

d. Version control and media lab~lling methods and
procedures.

e. A media control process. The developer shall state the
methods and facilities to b- used to protect cemputer program
physical media from unauthorized access or inadvertent damage or
degradation.

The developer shall establish procedures that detail the steps to
accomplish the CM process, including any needed forms and their
processing.

10.5 SO~~ NONCONFORMANCE REPORTING AND CO-~IVE ACTION

The developer shall establish a process for tho reporting,
analysis, correction, and verifying effectiveness of correction
of nonconformances discovered in the softwara and software
documentation during the development of the software. After
development and starting with the first use of a software item
with the flight hardwars, software nonconformances shall b-
reported and dispositioned through the malfunction or failure
reporting system (section 8.13.2). Provision shall be made for
transfer of nonconformance data from tha development phase
reporting activity, including softvara acceptance tests, to the
malfunction repofiing system on any nonconformances which, in the
judgement of the cognizant davalopment activity, may b. of value
in analyzing later potential problems. Also, data on any
problems occurring in tha operations testing of the software
shall b- ●ntared in tho malfunction reporting system.

The nonconfo~co repofiing and corrective action process at all
times shall fiterfaco with the software configuration management
process such that change control is ●ffected, and that reported
nonconformances and change requests ars so identified and
processed. Tha davclopar shall develop and maintain a reporting
process that shows ths status and criticality of all
nonconformances.

The develoDer shall documant DroCedUr@s that detail the steps to
accomplish-the nonconformance-reporting and
process. Thesa shall b~ submitted for NASA
(par. 1.3).
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APPENDIX A - APPLICABLE DO_NTS

The revisions of tho documents listed below that are current at
the time of Contract award are applicable to these Requirements.

PARAGM @CUKENT AVAILABLE
NO NO. TI~ FROM.

SE~ION 1

1.1 NHB 530004
(lA)

1.1 NHB 5300.4
(lB)

%.1 NHB 5300.4
5.1 (lF)

2.5 S-311-98

3.1 GEVS-SE
3.2.1
3.5.2.2

3.1, GI19
3.4.1,
3.4.5,
9.2.1

3.5.2.1 MIL-STD-
461

3.5.2.1 HIL-STD-
462

Revision A

Reliability Program Requirements
for Aeronautical and Space System
Contractors

Quality Program Provisions
for Aeronautical and Spaca System
Contractors

Electrical, Electronic and
Elactromochanical (EEE) Pans
Management and Control Require-
ments for NASA Spaca Flight
Programs

SECTION 2

Guidelines for Conducting
a Packaging Review

SECTION 3

G@n@ral Environmental Verifica-
tion Specification for STS and
ELV Payload Systems, SUbSySt-
and Components (TBD)

EOS G*ncral Instrument Int@rfac8
Specification

El@ctroM9n@tic Emission and

Note 1

Note 1

Note 1

Note 7

Not@ 7

Su8c@ptib~lity R8quircacnt8
for th~ Control of El@ctromagnatic

Not- 7

Not@ 1 or 3

Int@rf@r@nco.

Elcctromagnot”icInt@rfcrcnco
Characteristics, Measurement

107

Not- 1 or 3
of
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PARAGRAPH Oomm AVAILABLE
NO. . TITU ~OM

3.5.2.1

3.5.2.2

4.1
6.2.4

4*1

5.1
5.3.1
7.3.3

5.1
5.3.1
7.3.3

5.3.2.3

5.3.2.4

5.3.2.4

5.3.6

MIL-STD- Military Standard Definitions Not. 1 or 3
463 and Systsm of Units, Eloctromag-,.’ natic Intarforancs and Eloctro-.

magn@tic Compatibility Technology.

SEP-106 EOS Obsomatory EMI/EMC Not- 7
Control Plan

SECTION 4

WSMCR 127-1 W@%t.M SpaCC and Missi18
Cantor, Rang. Safaty
Regulations

!.
MIL-STD- System Safaty Prqram for
1574 Spaco and Hissilo Systems

SE~ION 5

GSFC PPL GSFC Pr@fcrrod Parts List

MIL-STD- NASA Standard Electrical,
975 Electronic, and Electro-

mechanical (EEE) Pa-s List

MIL-STD-
490

MIL-H-3851O

=>X-38534

S-311-70

6.2.1 Non-

Rovision A

Specification Practica8

G8n@ral SpOCifiCatiOn for
Xicrocixcuits

Gancral Specification for
Hybrid Microcircuits

GSFC Specification, for
Destructive
Physical Analysis Of

Electronic Pa-

SECTION 6

GSFC Materials Tips for
Spacecraft Applications

108

Note 1

Note 1

Not8 7

Note 1 or 3

Not- 1 or 3

Note 1 or 3

Not@ 1 or 3

Note 7

Not@ 7
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PARAGRAPH ~ AVAILABLE
● TULE M

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.1

6.2.4

6.2.4

7.2.2
8.5.8

TM 82275* QUality Faatur@s of Spaca- Not@ 5
(=FC Mtr. craft Ball Bearing Syst@ms
Nu. 755-013)

TM 82276* An Evaluation of Liquid and Not= 5
(GSFC Mtr. Greaso Lubricants for Spaca-
No. 313-003) craft Applications

Nona Matarials Solaction Guido Not* 7

N-84-26751* Outgassing Data for Salacting Note 5
(NASA
RF-1124)

NHB 8060.1

MSFC-SPEC-
522

MSFC-HDBK
S27,
JSC 09604

Asm
Method
E 595

Spacecraft Matarials

Flammability, Oder, and Out-
gassing R8quirem*nts and Test
Proccdurcs for Matsrials in
Environments that Support
Combustion

Dasign Cxiteria for Control-
ling Str@ss Corrosion
Cracking

Materials Soloction tist for
Space Hardwaro Systams

Total Mass Loss (TXL) and
Coll*ctad Volatila Condansablo
Mat@rials (CV=) from Outgassing

Not* 1

Noto 4

in a Vacum Environment

ESMCR 127-1 Rang8 Saf6ty Nanual (for ~)

SE=ION 7

GSFC-S- GSFC Fast@nor Integrity Note 7
313-100 R@quiraaants

7.3.1.1 GSFC S-302- ?ailuxa Xodcs ●nd Effacts Not@ 7
89-01 tialyais Proc@dur@ for U~ cd
(12/1/89) Spacecraft and Instmcnts

.
7.3.2 NPRD-3 Non-Electronic Pafis R-liability Not- 1

(RADC pub- Data
lication)
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PARAGRAPH ~ AVAILABLE
NO. ● OM

8.3 GS;C 420-
8.5.1 02’-02
8.13.2.2

8.s.8 MSFC-STD-
8.9.d 655

8.10.3 NHB 5300.4
(3A)

8.10.3 NHB 5300.4
(3G)

8.10.3 NHB 5300.4
(3H)

8.10.3 NHB 5300.4
8.15.3.5 (31)

8.10.3 NHB 5300.4
(3J)

8.10.3 NHB 5300.4
(3X)

8.12 DOD-HDBX-
263

8.12 DoD-sTD-
1686

8.15.3.5 MIL-P-
55110

R@vision A

SE~ION 8

EOS Configuration Management Not* 7
Plan

Standard Weld Fillar Not* 4
Metal, Control of

Roquir@ments for Sold@red Note 1
Electrical Connections

Requirements for Interconnect- Note 1
ing Cables, Harnesses, and

Wiring

Requirements fOr
Crimping and Wire Wrap

Requirements for Printed
Wiring Boards

Note 1

Note 1

Note 1Requirements for COnfO=al
Coating and Staking of
Printed Wiring Boards and
Electronic Assemblies

Dasign Requirements for Note 1
Rigid Printed Wiring
Boards and Assemblies

Electrostatic Discharga Not@ 3
Control Handbook for Protec-
tion of Electrical, Electronic
Parts, Assemblies and Equipment
(Excluding Electrically
Initiatad Explosive Davicos)

Electrostatic Dischargo Control Noto 3
Program for Protection of
Electrical, Electronic Pa=s,
Assamblles and Equipment
(Excludlng Electrically
Initiated E~losiva Devlcu)

General Specification Not@ 3
for Printed-Wiring Boards
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PARAGRAPH ~ AVAILABLE
, ● T- FROM

8.15.3.5 NASA RP
2161

8.17.1

8.19

8.21

9.2.1

10.3.1

MIL-STD-
45662

MIL-STD-
105

NHB 6000.1

MIL-STD-
1246

Evaluation of Multilayar
Print@d Wiring Boards by
Motallographic Tcchniquos

Calibration System
R@quircments

Sampling Procedural and
Tables for Inspection by
Attributes

Rcquircm@nts for Packaging,
Handling, and Transpofiation

Military Standard Product Clcan-
linoss MV81S and Contamination
Control Program

Information Syst@m Lifa-cyclo
and Documentation Standards

Nota 2

Not@ 3

Note 3

Note 1

Note 3

Note 2

NOTES (SOURCES):

1.

2.

3.

4.

5.

6.

7.

Superintendent of Documants, U.S. Government Printing Office,
Washington, DC, 20402.

NASA/Scientific and TochiGal Information Facility, P.O. Box
8757, BWI Ai~o=\ XD, 21240.

Department of tho Navy, Naval Publications & Forms Canter,
5801 Tabor Avanu8, Philadelphia, PA, 19120.

NASA/~11 Spaco Flight Ccntar, ~~antation~
coda U 22D, Huntsville, AL, 35812.

National Technical Information Se=ico,
Springfield, VA 22161.

American Society for T~sting and Mat@rials, 1916 Raco St.,
Philadelphia, PA 19103.

.
EOS Protect Offic@, Cods 420, Goddard Spac8 Flight Center,
Gre@nbcit, MD, 207$1. Att@ntion: EOS Librarian.
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AU

ASIC

ASTM

CAGE

CCB

CCP

CDR

CDRL

CE

CIL

CM

CPT

Cs

CVCM

13CR

DOD

DPA

DRL

EEE

ELV

EMC

EMI

EOC

EOS

AP~DIX B - ABB~IATIONS, ACRONYMS, AND G~SS~Y

breviations and Ac~

Accidsnt Assessment Rcpoti
.

Application Spacific Integrated Circuit

American Soci@ty for Testing and Materials

Commercial and Govarnmant Entity

Configuration Control Board

Contamination Control Plan

Critical Design R@view

Contract Documentation Raquiremonts List

Conducted Emission

Critical Items List

Configuration Management

Comprehensive Performance Test

Conducted Susceptibility

Collected Volatilo Condensable Mass

Design Concopt Review

Department of Defansa

Dastmctiva Physical Analysis

Documont Requirements List

Electrical, Electronic, & Electromechanical

E~endablo -Unch Vehicla

Electromagnetic Compatibility

Electromagnetic Interfer@ncc

EOS Operations Center

Earth Obse=ing System
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ESD

ESMCR

FMEA
2

FOR .

FRB

FRR

GEVS-SE

GFE

GIA

GIDEP

GIIS

GSE

GSFC

GSI

ICC

ICF

ICD

IAC

JSC

LOD

MIL-HDBX

MIL-STD

MOR

MR

R8vision A

Electrostatic Discharga

Eastern Space & Hissil. center Regulation

Failuro Mod- and Eff*cts tialysis

Flight Operations Roviaw

Failur@ Reviaw Board

Flight Readiness Review

General Environmental Verification
Specification for STS and ELV Payloads,
Subsystems & Components

Government Furnished Equipment

Government Inspection Agency

Government Industry Data Exchange Program

Ganeral Instment Interface Specification
for th8 EOS Observatory

Ground Support Equipment

Goddard Space Flight Center

Government Sourca Insp@ctiOn

Instrument Control Cent-r

Instrument Control Facility

Int@xface Control Document

Independent Assuranca Contractor

Johnson Spat@ Center

Mttar of Delegation

Military Handbook

Military Standard

Mission Operations Review.

Malfunction Report

Material Review Board
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MSFC

MUA

-*
NASA .

NASCOM

NDE

NHB

NSPAR

NSPL

OHA

ORR

ORU

PAIP

PAPL

PAR

PCB

PCP

PDA

PIND

PDR

PER

PMP

PPL

PSR

QA

RE

R*vision A
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Marshall Space Flight Center

Materials Usage Agreement

Mission Uniqu@ Hardwara

National Aeronautical and Space
Administration

NASA Communications N@twork

Nondestmctive Evaluation

NASA Handbook

Non-Standard Parts Approval Request

NASA Standard Patis List

Operations Hazard halysis

Operations Readiness Review

On-orbit Replaceable Unit

Performance Assurance Implementation Plan

Platform Approved Parts List

Performance Assurance Requirements

Pafis Control Board

Parts Control Plan

P@rcent of Defective Allowable

Particle Impact Noise Detection

Preliminary Design Review

Pre-environmental Review

Payload Mounting Plats

Preferrad Pa=s List

Pre-shipment Review.

Quality AsSuranC@

Radiated Emission
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M

RS

SUP :..-
SOR

SSF

SSIP

STS

SWCDR

SWPDR

TML

TO

TQCM

UIID

WSMC

WSMCR

Rclativa Humidity

Radiated Susceptibility

Softwara Management and Assurance Program

System 0paration8 Rcviow

Spaco Station Freedom

System Safaty Implementation Plan

Space Transportation Syst@m

Software Critical Dasign Review

Software Preliminary Design Review

Total Mass Loss

Tocbical Offic~r

Temperature Controlled Quartz Crystal
Microbalanca

Uni~@ Instment Int@rfaca Document

Western Space & Missile Center

Wost8rn Space & Missile Center Regulation
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APPENDIX B - ABBREVIATIONS, ACRON~, AND GMSSARY (cent’d)

Gloss=

“d

~cceDtan * T sts. The process that demonstrates that hardware
is accept~leefor” flight. It also series as a quality control
screen to detect deficiencies and normally to provide the basis
for delivery of an item under terms of a contract.

u: A review of th~ dcvoloper’s (contractor’s) or
subcontractor’s documentation or hardwara to verify that it
complies with project requirements.

~’ A failure whosa potential effect would
result in fatality or serious injury to personnel or 10SS of the
Obsenatory, the launch facility or vehicla or prevent mission
success (loss of a primary mission objactivc).

●cted Vol~e Condewa Ma-al (Cva ● Th9 quantity of
outgassed matter from a test specimen that cond~nses on a
collector maintained at a specific constant thmp*rature for a
specified tima.

~on~
. . : The functional and physical characteristics of

parts, assemblies, equipment of systems, or any co~ination of
these which are capable of fulfilling the fit, form and
functional requirements dafinod by performancespecifications and
engineering drawings.

fiartion Con- : ma systematic ●valuation, coordination,
and formal approval/disapproval of proposod changes and the
implementation of all approved changes to tho design and
production of an itu, the configuration of which has been
formally approved by the contractor or by the purchaser, or
both.

~: Tho systematic control and ●valuation
of all chang@s to basalino documentation and subsequent changes
to that documentation which defins ths original scope of ●ffort
to ba accomplished (contract and referenca documentation) and the
systematic control, identification, status accounting and
verification of all configuration iteM.

~: A failura who”sapotential ●ffect would result
in a significant (as dat~rmined by ths Project) degradation of a
primary mission objective or loss of a secondary mission
objective.

Revision A 117 Au~st 1991



GSFC 420-05-01

~: Critical applications are defined as part
applications in circuits or assemblies whose failure, without
regard to redundancy, would be critical or catastrophic to the
mission.

~:: The reduction of the rating of a device to improve
reliabili~.
~es~an snecificati~

. : Generic designation for a specification
which describes functional and physical requirements for an
article, usually at th~ component level or higher levels of
assembly. In its initial form, the daqign specification is a
statement of functional requirements with only general coverage
of physical and test rcquircmonts. Th@ dasign specification
evolves through tha project lifo CYC1* to roflcct progressive
refinements in performance, design, configuration, and test
requirements. In many projects th8 end-item specifications seine
all tho purposes of d-sign specifications for the contract end
items. Design specifications provid- the basis for technical and
engineering management control.

.
anated Represewti V@: An individual (such as a NASA plant

representative), firm (such as assessment contractor), Department
of Defensa (DOD) plant rcprescntativs, or othar Government
representative designated and authorized by NASA to perform a
specific function for NASA. As r~lated to the developar’s
effort, this may include evaluation, assessment, design review
participation, and review/approval of ce~ain documents or
actions.

Dest~ve . Phv~al A~lvsis
. fDP~ ● h internal destructive

examination of a finished part or da;ico to assess design~
workmanship, assembly, and any other processing associated with
fabrication of ths part.

De iatwv ● A spacific writtan authorization granted prior to the
manufactu~e of an ita to depart fxom a particular or design
requirement of a specification, drawing or other document for a
specific nu8box of units or a specific period of tins.

Saa Nonconformance.

mtivity: Th8 point (in configuration ●volition) at which a
changs or action bacomas applicable to the hardvar~ or software.

~: Tho condition that pravails when
various electronic dovicos arm performing thair functions
according to design in a common ●lectromagnetic ●nvironment.

~: El*ctroma9n@tic •n~r9Y
which inter~pts, obst~cts, or othewisa degrades or limits the
effective perfo~nco of ●lectrical ●quipment.
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~: undesired r“p””’e bY a
component, subsystem, or system to conducted or radiated
electromagnetic emissions.

End to End Tests-- : Tests performed on tho integrated ground and
flight sy-em, including all elements of the payload, its
control, communications, and data processing to demonstrate that
the entire system is operating in a manner to fulfill all mission
requirements and objectives.

~: S@e Nonconformance.

ur~ Modes and ects s (~ ● Study of a system
and working interrelationships of its ●lem;nts to datermino ways
in which failures can occur (failure modes), ●ffects of each
potential failure on the systsm ●lement in which it occurs and on
other system ●lements, and th8 probabls ovarall consequences of
each failuro mod. on the success of the system’s mission.
Criticalities are usually assigned by categories, each category
being defined in terns of a specified degrea of loss of mission
objectives or degradation of crew safety.

~: Tho operation of a unit in accordance with a
defined operational procadure to determine wh~th~r psrfomance is
within tha specified requiromcnts.

Physical items of equipment. As usad,fn this
document, th8re are two major categories of hardware as follows:

1. ~wa r~: Development hardware not
intended to fly, hardwaro of flight design but found to be of
unsuitable quality for flight USQ, or hardwara intanded for use
on tha ground (e.g., GSE).

2. ~: Hardware to ba used operationally
in space. It includas flight inst-ants (experiments) and/or
spacecraft hardwar~. It includes tho following subsets:

a. Qualification Hardwara: Hardwar- of a new design
that is subjutad to qualification levals and durations of
environmant81 stresses in a design ~alification test program: it
is identical to tho flight hardware, but is not suitabls for
flight us. without acccptabla refurbishment.

b. Protoflight Hardware: Flight hardware of a now
design; it is subject to a design qualification test program
employing qualification lavel ●nvironmental stresses for flight
durations. It is suitablo for flight usa after test..

c. Follow4n Hardware: Flight hardwaro built in
accordance with a dcgi~ that has besn qualified ●ithar as
prototype or as Protoflight hardwars; follow-on hardware is
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subject to ● flight acceptance test program.

d. Spare Hardwara: ?iardwaratha dasign of which has
been proven in a design qualification tmst program; it is
subject t~.a flight acceptance test program and is used to
replaca fught hardwara that is no longor acceptable for flight.

m: A hardware element that is not nomally subject to
further subdivision or disassembly without destruction of
designed usa.

~: A Subdivision of an assembly. Examples
are wiro hamass and loadad print-d circuit boards.

~: A functional subdivision of a component,
consisting of parts or subassamblios that parform functions
necessary for the oparation of tha component as a whole.
Examples ar- a power amplifier and a gyroscope.

~: A functional subdivision of a subsystem and
generally a self-containad combination of ita performing a
function nscessary for tha subsystu’s operation. Examples are
transmitter, gyro packaga, actuator, motor, battery. Examples in
an inst-*nt ara pow~r supply, travclling wave tuba amplifier
(TWTA), central processing unit (CPU), position ●ncoder, sun
sensor, star tracker.

~: A functional subdivision of a spacecraft or
payload consisting of two or mor* components. Examples are
attitude control, electrical power subsystems, or an analogous
functional ●lemant in an instrument: ●.g., subsystems for
electrical powtr, instrument data processing, seaming, or
pointing.

~: A functionally interrelated group of hardware
and softv~ items which collectively perform on~ or mora defined
overall t~(a)o Th@ syst- is usually brokan down into a number
of subsys~, ●ach of which parforms a discrota portion of the
overall sy8to taak(s). E.g., at tha instmcnt laval, tha
defined task is tha instrument’s flight mission, and the flight
instrument is tha systu; at tho EOS Obsomatory loval, the
definsd task is tho Obsomatoryts flight mission, and th~
Obsefiatory is the system, whils a flight instrument on tho
Obsenatory is a subsyst-.

~: A system or subsyst@m consisting of sensors
and associated hardw~rc for mkin”g measurements or obsemations
in spaca. Tha flying portion of a flight ●xp@riment.
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~: m integrated assemblage of subsystems
designed to p.rform a specified mission in Space. The EOS
utfo~ is the basic EOS spacecraft.

Obsematory .
● ~o complete flight se~ent of a space

system cotiisting of the spacecraft bus (EOS platform, for EOS) ,
mission ufique flight equipment, and instxent payload.

~: An int~grated assemblage of subsystems designed
to perform a specified mission in space. Examples: an EOS
flight instxent may be a payload on ths EOS obse=atoq; the
EOS obse~ato~ is a payload on tho Titan IV launch vehicle.

~: Th8 process of measuring, ●xamining, gaging, or
othe~iss comparing an afiicl~ or semica with specified
requirements.

~: se~~” ● Hardwar@ Iavels of .

Harm: Tha amount by which hardware capability exceeds
requirements.

W* Generic term to describe a physical or mathematical
simulation of an afiicla of hardware, software, or part or all of
a mission system. To b@ usaful for purposes of this document,
ths term must b. furthar idantlfied as to the nature of the model
and its purposa. Two ●xamplcs are:

1. ~“ Unlass Identified to the contrary by
context, this term dcscrib~s a hardware model. A Thermal Model
is a unit of hardwar~ thermally ●quivalent to a Flight Unit, but
need not b- capabla of tha optical, 810ctrical functions or
structural/mechanical survivability of a Flight Unit.

2* ~: This may also b. called an
“analytical thermal modala and is dafined as an analytical model
used to evaluata the thermal performance of an article of the
flight hardware, such as tha flight instrumante A reduced node
version of this modal is used to ●valuate the instnment-
spacecraft -inationa Thesa models shall b. refined after
comparison with thenal tsst data.

~: To keep track of the progress of a performance
assurance activity; tho monitor n~ed not bc present at the scene
during the entire coursa of the activity, but ha will review
resulting data or othar associated documentation (sea Witness).

~: A condition of any hardware, softwaro, .
material, or semico in which on.”or mora characteristics do not
conform to requiromcnts. A8 applied in quality assurance,
nonconformances fall into two categories-- discrepancies and
failures. A discrepancy is a depafiure from specification that
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is detected during inspection or procass control teSting, etc.,
while the hardware or software is not functioning or Operating. A
failure is a departure from sp~cification that is discovered in
the functioning or operation of tho hardware or software.

d: See dware: Hardware mm ● of .

outa~ : The emanation of volatil~ matsrials under vacuum
conditions r-suiting in a mass loss and/or material condensation
on nearby surfaces.

Perfo~w~ v ● Determination by test, analysis, or a
combination of the two th~t tho payload slement can oparate as
intended in a pa=icular mission; this includas being satisfied
that the design of the payload or ●lemant has baen qualified and
that tho particular item has be~n accapted as tns to the design
and ready for flight operations.

~: The procass of demonstrating that a given design
and manufacturing approach will produce hardwaro’that will meet
all performance specifications when subjected to dsfined
conditions more sovera than thosa ●xpectcd to occur during its
intended us..

~ed-cv (of da-: Tha US* of more than ona independent
means of accomplishing a givmn function.

u: Th@ afiicla is to b. modified by an ●stablished
(customorapprovad, vhcro required) standard repair procoduro or
sp~cific ropaiz instructions which ax* designed to maka th~
articlo suitablo for us., but which will rssult in a dcparturo
from th~ o~lginal specification.

~: Return for completion of operations (complete to
drawing). Tha ●rticl- is to ba reprocessed to conform to the
original spocificationa or drawtiga.

itv. Ver~ A proccdura of comparing an item
to a similar ona that has b~~n verified. Configuration, test
data, application, and ●nvironment should ba evaluated. It
shouldbc datcrmincd that design differences are insignificant,
environmental strosa will not ba greater in tha new application,
and that manufacturer and manufacturing methods ‘ar@tha sama.

~: A single ●lement of hardware the failure
Of which would result in 10SS of mission objectives or tha
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hardware, as defined for tha specific application Qr pro]ect for
which a singl~ point failure analysis is p~rformed.

SDacecraft: Sea rd ware: Hardw~ V91S o~semb~ ●

subasscmb~v.● See H~ ware: w v A ●

~: se* mdware: Hardware ~,evels of Assembly.

Temner ature CVCIQ. A transition from some initial temperature
condition to tempe~ature stabilization at one extreme and then to

temperature stabilization at tho opposite extreme and returning
to the initial temperature condition.

~’ The condition that exists when the
rate of changa of temperatures has decreased to the point where
the test item may be expected to remain within the spacified test
toleranca for the necessary duration or where further change is
considered acceptable.

~: A test conductad to verify the adequacy of
the thermal design and tha capability of the themal control
system to maintain thermal conditions within established mission
limits.

~ A test to demonstrate tha validity of the
design in meeting fu~ctional goals. It also demonstrates the
capability of tha test item to operate satisfactorily in vacuum
at temperatures based on those expected for the mission. The test
can also uncover latent defects in design, partsl and
workmanship.

~’ Total mass of matarial outgassed from a
specimen that is maintained at a specified constant temperature
and operating pressura for a specified time.

Ver~ . : Sca P*rformanca Verification.

~ro~ An ●environmentinduced by high-intensity
acoustic nok ~ssociated with various segmants of the flight
profile; it mifasts itsalf throughout the payload in the form
of directly transmitted acoustic ●xcitation and as
stmcture-borne random vibration ●xcitation.

Waiv~: A writtan authorization to accept a configuration item
or other designated item(s), which during production or after
being submitted for insp~ction, ars found to depart from
specified requirements, but nevarthelass are considered suitable
for usa j$as isM or after rework by an approved method.
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Witne*: A parsonal, on-th@-sc@na obse=ation Of a Parfo~ance
assurance activity with the purpose of verifying coxapliancawith
project requirements. (s88 Monitor).
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APPENDIX C - PERFO*CE ASS~CE DATA =QUI=NTS LIST

The listing of davolopar deliverable documents, below, is to be
considered a pa= of the contract DRL for ●ach instrument. In the event
of a conflict between Appendix C and the CDRL, Appendix C shall take
precedence over<the instnamont CDRL for tho documents required by this
FAR.

REFERENCED TI~ OF NASA
PARAGRAPH DESCRIPTION DELIVERY ACTION●

1.3 Performance Assurance a. With Proposal T

Implementation Plan
(PAIP) b.

1.3.2

1.4

c.

D8v@lop*r88 practices a.
and procedures refer-
enced in tha PAIP b.

previously Dasign@d,
Fabricated or Flown
Hardware Data

a. Preliminary a.

b. Final b.

Updata Prior
to Contract
Award

Updates as
g~nerated

With Proposal

Updates, as
ganarated

With Proposal

At tl.m~of GSFC
Flight Assuranco
CDR

1.6 Performance Assuranca Monthly: can b.
Status Ropofi pa= of Project

Status Rapofi

1.9 & -ription of Davolop6r a. With Proposal
1.9.1 and Subcontractor Audit

-- ●
b. Updates with

Updata of PAIP

A

A

A

A

A

I

A

I

I

I

●A - NASA approves. Tho devclopor may proccad only aftar receiving the
written approval of ths Contracting officsr.

R- NASA reviews antimay comment within 30 days; developer may continue
work unless commant roquiros him to stop.

I- Information; tho dsvolopar’s work scheduls is not nO~allY
affected.
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REFEmNCED TI~ OF NASA

PARAGW IW

+udit1.9.2 -,
.

1.9.2 Audit

Reports Availablo as
gcneratad

Report Summarias with PA Status
Repofis

sECTION 2

2.2 Data for GSFC Flight
Assuranc@ Reviews:

2.2.a Copies for ravicw
team of matarial
presented at review.

2.2.C Responses to action
items

2.5 Packaging Review data

3.2.1
3.6.2

3.2.2
3.5.2.2

Summary Reports of
Developer Reviews

SECTION 3

Verification Plan
(Including test sequence
{3.6.2) and matrix)

a.Preliminary

b.Final

c. Updatas

10 working days
before review
meeting

AS ●stablished by
R@view Tou

Availabla on Request

with Monthly PA
Status Repo=s

ION*

I

I

I

A

I

I

a. With Proposal I

be At tim8 of GSFC A
Flight Assurance
CDR

c. As generated A

Verification Specifi-
cation (Including list ,
of tha tasts and
parametar limits)

a.Preliminary a. With Proposal:may.
b- combin8d with
Verification Plan

I
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REFERMCED TI~ OF NASA

3.2.3

3.2.4

.

3.2.5

3.4.3.1

4.4.2

R6vision

b.Final

-a..

‘c.Updatas

Verification
procedures

Procodur@ for
Control of Unschcdulod
Activities During
Integration and
Verification Tasting

Verification
Ropofis

b. At tima of GSFC
Flight Assurance
CDR

c. As gonoratsd

30 days baforc
the particular
tast activity for
instxcnt lcvol

At tima of
d~valopar CDR

30 days aftar
compilationof
activity

A~IQN ●

A

A

A

R

I

Stress Analysis R-port Initial available (at I
dcvclopsr’s facility)
at time of PDR

Updato available I
at time of CDR

Furthar updates I
availabla as gonaratod

SECTION 4

Hazard ~lysss:

a. RoliminarY a. At tima of GSFC R

b. Final

c. Updat8s

Operations
Analyses

A

Flight Assuranco
PDR

b. At tlmo of GSFC R
Flight Assuranc@
CDR

c. A8 ganorat~d R
.

Hazard . 30 days bafora an R
activity or us.
of a facility
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REFERENCED TIKE OF NASA
PARAGRAPH

4.5 Hazard Control Veri-
fication Reports
2..

4.8 Waiver Rsquests

4.9 Safety Compliance
Data Packaga

4.10

4.11

5.3.2.1

5.5.1

Launch CornplaxSafety
Plan

Non-Ionizing Radiation
Source Uscaga Plan

SECTION

Nonstandard Parts
~t8 Packago

8. Parts to b- prO-
cured by d~valopar

b. Pax in stock at
davslopar’s facility

As-Designed Pa-s Lists
(pap-r and cornputcr .
roadabla formats)

a. Initial

5

At time of GSFC
Flight Assurance
PER

As ganerat8d

Preliminary at PDR

Final 30 days before
inst-ent PSR

Update 120 days
before d-livery of
EOS Observatory to
launch sit.

Preliminary on
dolivory of instru-
mat to EOS inte-
gration contractor

Final 120 days
befora d-livery of
EOS obs~natory to
launch sit.

GSFC Flight
Assurance CDR

Updates as generated

30 days before
procurcmant

30 days baforo
Uso

90 days aftar
contract award

TION●

R

A

R

A

A

R

A

R

R

I
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TI~ OF NASAREFERENCED

h~IoN ●

I

I

I

A

30 days bafore
Instrument PDR

b. First Updat~
-*

‘c. Second Updat@ 30 days baforo
InstNent CDR

As generatmdd. Additional Updates

As-Built Parts Lists With End-Item
Accaptanco Data
Packag8 (8.23)

505.2

SECTION 6

30 days bafor=
us. of mat~rials

A

A

Data supporting uncured
out-of-data material usc

6.2.7

30 days baforc
usc of materials

Data on Nonconventional
Application of
Matarials

6.4.a

I15 days aftar
rcquost

Engine@ring Drawings of
Matsrials Application

6.4.b

Mat*rials List (Inorganic
and Polperic),
Lubrication List,
Process List

6.4og,
d,e,f

30 days bcfor-
dovolopor PDR

R

A

A

Preliminary

Final

Updates

a.

b.

e.

30 days baforo
dcv~lopcr CDR

A8 changes arc
mad.; b~tv-on
davolopor CDR
and dallvary
AS ganaratod AHatorial Usago Agrm-

m8nt/Stro88 Corrosion
Evaluation Fom

As-built ~t~rials List.

6.4.c

AWith End-Itaa ACCOp-
tancs Data Packag8
(8.23)

6.4.h
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REFERENCED TI~ OF NUA

SECTION 7

7.3.1 ~ailure Modes and Effects
‘tialyses
and CIL

7.3.2

7.3.3

7.3.5

7.4

a. Preliminary

b. Final

c. Updates

Reliability Assessments

a. Initial
(parts count basis)

b. Complete Updato
(stress analysis basis)

c. Changa Updates

Parts and Devices
Stress Analyses

Trend Analyses

a. List of parmeters
to be monitor8d

b. Trend Analysis
Reports

Limit@d-Lif8 List

a. 30 days before
developer PDR

b. 30 days before
developer CDR

c. With Class 1
changes

a. 30 days beforo
devaloper PDR

b. 30 days before
davcloper CDR

c. With Class 1
changes

Availabla on
request

a. At tim8 of GSFC
Flight Assurance
CDR

b. At time of GSFC
Flight Assuranco
PER and FRR, and
within 10 days of
detsction of any
trand

ION●

R

R

R

I

I

I

I

I

I

a. Preliminary a. 30 day= befor~ R.
devaloper PDR

b. Final b. 30 days b-fore A
developer CDR
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REFERENCED TIME OF NASA

8.10.1

8.13.1.3

8.13.1.3.c(l)

8.13.1.3.C

8.13.2.1

8.13.2.2

8.14

PTI~

c. Updates

..

SECTION 8

Fabrication & Assambly
Flow Plan

a. Preliminary

b. Final

MRB D@cisions

Standard Repair Pro-
cedures

RaUUQ%t for Waivar

ION●

c.

a.

b.

As

As

As-.—
[U~: DOD Fo~ 1694, Roquast
for Daviation or Waivar.
(from DOD-STD-480)]

Malfunction/Failur@ Report-
ing

a. Notification a.

b. Writ~an Notification b.
(Hard Copy & Comput@r-
Raadabla Data of XR Fore)

c. F8ilurs Analysis, c.
Proposad Corrcctiva
Action

As changas aro A
mada, between
developer CDR
and dalivery

30 days b-fore R
devalopar PDR

30 days boforc R
daveloper CDR

generated I

gsncratad A

gan~ratad A

Orally within I.
24 hours

Within 3 working I
days

w davaloped

~alfunction\Failw@ Completion of
Report Clos@-Out required actions
(Hard Copy & Computsr-
Rsadabla Data of
m Form) plus Suppofiing
data.

Responsa to Alatis 10 working days R

I

A
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REFE=NCED
PTIOMPARAGMPH

after receipt
.. of Ale-

---

8.14

8.16

8.21

8.23

i’lerts AS gcn~rated R

As-designed Configuration As generated I

definition and updates

Procedures for Handling, etc.

a. Preliminary a. 30 days bafore I
GSFC Flight
Assurance CDR

b. Final b. 30 days before A
use

Acceptance Data Package At tima Of A

for each End-Item com- dalivery of ●nd-
prising: itu

a. As-Built Configuration
Report in accordance with
paragraph 8.16

b. Lists of parts used
in the hardware.
Prepared in accor-
dance with paragraphs
5.5 and 8.4

c. Lists of Xat@rials and
Processes which wor~
used in tha hardvaro (6.4)

d. Test Log BOOk including
tot81 oparating tima and
CYC1O records (8.15.5)

●✎ List of opan items with
reasons for items being opan
(8.21.3)

f. Safety Compliance
Data Packag@ .

g. Listing and status
of all identified
Limited-Lifa Itau (7.4)
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h. Critical Parameters
Trsnd Data (7.3.S)

~. R@sults of tha Final
“Comprehansivc
Parfomanca Test

9.2

10.2.1

10.4.3

Revision A

SECTION 9

Contamination Control Plan

a. Preliminary

b. Int@rim

c. Final

d. Updatas

SECTION 10

Softwaro T@st Plan

a. Preliminary

b. Initial

c. First Updata

d. Futiar Updates

Softvara Test Reports

133

a. With Proposal I

b. 30 days bafor~ PDR R
.

c. 30 days A
before GSFC Flight
Assurance CDR

d. As gcnarated R

At tim8of SWRR R

At tima of SWPDR R

At timo of SWCDR R

A8 gon-ratad R

A8 gcncrat~d I

Au~st 1991


